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Tables of Elastic Scattering Cross Sections of Photons in the Energy
Range 50–1500 keV for All Elements in the Range 13 <Z<104
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Tables of differential and total elastic scattering cross sections for 92 elements in the
atomic number range 13<Z<104 and for selected photon energies in the range 50–
1500 keV have been presented. The energies are chosen to cover the most commonly
used photon energies and in a suitable grid so as to enable one to use the usual interpo-
lation methods to determine cross sections for any other energies in this energy range.
The available experimental results are also compared with the tabulated values and the
difference is presented graphically. ©1998 American Institute of Physics and American
Chemical Society.@S0047-2689~98!00306-7#
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1. Introduction and Nomenclature

1.1. Introduction

The elastic scattering of photons is one of the fundamental
modes of interaction of photons with matter and has been an
object of vigorous investigations for quite a long time. The
tables of precise elastic scattering cross sections for any el-
ement and for varying photon energies have long been
needed not only from the point of view of this importance in
fundamental science but also from the point of view of their
applications in various fields such as material study, health
physics, biology, medicine, etc. Such tabulated values of dif-
ferential elastic scattering cross sections are available for el-
ements 1<Z<100 using the form factor theory.1–3

Although

these tables have been found to be extremely useful and widely used, they

are derived using approximate theories and therefore have their own limita-

tions. In recent years, a numerical method to estimate Rayleigh scattering

amplitudes~the elastic scattering of photons by bound electrons which is

predominant in the energy region of our interest! within an accuracy of the

order of 1% has been developed.4 At the present time this happens to be the

state-of-the-art method for estimating the most precise cross sections. How-

ever, in view of its requirement of large computer CPU time~particularly as

one approaches photon energies away from the binding energies of a given

electronic subshell and for highZ atoms due to its large number of
subshells!, published cross-section values available are frag-
mentary: namely, for ten elements and for seven selected
photon energies.5 The need for publishing tables of elastic
scattering cross sections for all elements of the periodic table
and at least for a selected photon energy range in a suitable
fine grid of scattering angles by interpolation from the avail-
able published accurate values of cross section has long been
felt.6 Recently, we have been able to interpolate quite accu-
rately in three dimensions~in terms ofZ, photon energyE
and scattering angleu! from the published elastic scattering
cross sections obtained usingS-matrix formalism.5 Sample
tabulations for 16 new elements have been reported in the
Indo–US Workshop on Radiation Physics held in March
1996.7 In this paper, are tables of differential elastic scatter-
ing cross sections for elements in the range 13<Z<104 and
for 14 photon energies~50.0, 59.54, 145.4, 316.5, 411.8,
468.1, 661.6, 778.9, 964.0, 1004.8, 1112.1, 1274.5, 1408.0
and 1500 keV! in the range 50–1500 keV for 55 different
scattering angles in the range 0<u<180. Angles are chosen
judiciously, very close angular grids~namely, 14 angles be-
tween 0° and 1°! due to the sharp variation of cross sections
at forward angles and at relatively coarser grids with increas-

ing scattering angles. On one hand while energies are chosen
in such a way that one can use the usual interpolation meth-
ods to obtain cross sections for any energy in between and
commonly used photon energies, on the other, they are cho-
sen to enable us to compare our results with experiments.
Angle integrated elastic scattering cross sections are also pre-
sented in the tables for all these elements and energies.

Before presenting tables, salient features of the form factor
theory and theS-matrix formalism are presented in Sec. 2.
The present method of tabulation will be described in Sec. 3.
In Sec. 4, we will discuss a comparison of experimental val-
ues with our predicted values.

1.2. Nomenclature

A total scattering amplitude
AR Rayleigh scattering amplitude
AT nuclear Thomson scattering amplitude
AD Delbruck scattering amplitude
ANR nuclear resonance amplitude
dsT

dV
differential Thomson scattering cross section

r 0 classical electron radius5e2/mc2

52.817 938 0310215 m
u scattering angle
f form factor
q momentum transfer in units ofmc

5(2E/c)sin(u/2)
c velocity of light52.997 924 583108 ms21

e elementary charge51.602 189 2310219 C
r electronic charge density
m rest mass of electron59.109 534310231 kg
v angular frequency of photon52pc/l
l wavelength of photon in Å21

cn wave function of the electron in thenth state
En total energy of thenth electron
V~r! effective atomic potential
g modified form factor
gn modified form factor for thenth shell electron
ds

dV
differential scattering cross section

Z atomic number
x momentum transfer in Å21

\ h/2p51.054 589310234 J s
h Planck’s constant56.626 176310234 J s

2. Elastic Scattering

2.1. Introduction

In elastic scattering, a photon is deflected from its original
path by an atom without any change in its energy and with-
out any change in the internal degrees of freedom of the
atomic system. Since an atom consists of electrons and the
nucleus, it is justifiable to consider the elastic scattering of
photons by atom as a coherent sum of contributions from the
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nucleus~nuclear Thomson scattering, nuclear resonance scat-
tering!, from the bound electrons~Rayleigh scattering! and
contributions from quantum electrodynamics~QED! effects
~Delbruck scattering!. Therefore, the total scattering ampli-
tude will be the sum of the amplitudes of the different com-
ponents:

A5AR1AT1AD1ANR, ~1!

where AR, AT, AD, and ANR represent Rayleigh, nuclear
Thomson, Delbruck and nuclear resonance amplitude, re-
spectively. It should be noted in this connection that the scat-
tering amplitude is a complex quantity; its real part corre-
sponds to dispersion while its imaginary part corresponds to
absorption.

In general, Rayleigh scattering is predominant at lower
photon energies, while nuclear Thomson scattering is impor-
tant with increasing the atomic number~Z! of the target and
is relatively important compared to Rayleigh scattering at
large angle of scattering and high photon energy. Nuclear
resonance and QED effects become important at higher pho-
ton energies. In the energy range of our interest, the nuclear
resonance amplitude is several orders of magnitude less than
the Rayleigh amplitude for all elements and can be ne-
glected. The Delbruck amplitude is usually several orders of
magnitude lower than the Rayleigh amplitudes, but appears
at energies around 700 keV for highZ elements at large
scattering angles~for highest Z, highest energy of this
present work and at back angles the Delbruck amplitude is
about an order less than the corresponding Rayleigh ampli-
tude!. The nuclear Thomson amplitude is about three orders
of magnitude lower than the corresponding Rayleigh ampli-
tudes for highestZ elements at 50 keV and is only compa-
rable at 1500 keV at large scattering angles. Interested read-
ers are referred to the review article5 in which the relative
contributions from different elastic processes are presented
graphically. The present tabulations of elastic scattering in-

FIG. 1. Comparison of experimental results with theS matrix and different
form factors for Ta at 59.5 keV:~NF! nonrelativistic form factor,~RF!
relativistic form factor,~MF! modified form factor, and~MF1ASF! modi-
fied form factor with anomalous scattering factors

FIG. 2. Comparison of experimental results with theS matrix and different
form factors for Zn at 661.6 keV:~NF! nonrelativistic form factor,~RF!
relativistic form factor,~MF! modified form factor, and~MF1ASF! modi-
fied form factor with anomalous scattering factors.

FIG. 3. Comparison of experimental results with theS matrix and different
form factors for Pb at 661.6 keV:~NF! nonrelativistic form factor,~RF!
relativistic form factor,~MF! modified form factor, and~MF1ASF! modi-
fied form factor with anomalous scattering factors.
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor, and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor.a

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Aluminum (Z513)
0.00 1.34E101 1.34E101 1.34E101 1.34E101 1.34E101 1.34E101 1.34E101
0.01 1.34E101 1.34E101 1.34E101 1.34E101 1.34E101 1.34E101 1.34E101
0.02 1.34E101 1.34E101 1.34E101 1.34E101 1.34E101 1.34E101 1.33E101
0.04 1.34E101 1.34E101 1.34E101 1.33E101 1.33E101 1.33E101 1.32E101
0.06 1.34E101 1.34E101 1.34E101 1.33E101 1.32E101 1.32E101 1.29E101
0.10 1.34E101 1.34E101 1.33E101 1.31E101 1.29E101 1.28E101 1.22E101
0.20 1.34E101 1.34E101 1.31E101 1.23E101 1.17E101 1.13E101 1.00E101
0.30 1.34E101 1.33E101 1.28E101 1.12E101 1.03E101 9.76E100 8.19E100
0.40 1.33E101 1.32E101 1.24E101 1.02E101 9.04E100 8.47E100 6.92E100
0.50 1.32E101 1.31E101 1.20E101 9.23E100 8.03E100 7.46E100 5.97E100
0.60 1.32E101 1.30E101 1.15E101 8.41E100 7.22E100 6.66E100 5.21E100
0.70 1.31E101 1.29E101 1.10E101 7.71E100 6.55E100 6.00E100 4.53E100
0.80 1.30E101 1.27E101 1.05E101 7.11E100 5.99E100 5.44E100 3.93E100
1.00 1.28E101 1.24E101 9.59E100 6.15E100 5.05E100 4.47E100 2.87E100
1.20 1.25E101 1.20E101 8.77E100 5.37E100 4.24E100 3.63E100 2.03E100
1.50 1.20E101 1.14E101 7.75E100 4.40E100 3.19E100 2.58E100 1.19E100
1.70 1.17E101 1.10E101 7.20E100 3.82E100 2.60E100 2.02E100 8.42E201
2.00 1.11E101 1.04E101 6.50E100 3.06E100 1.88E100 1.39E100 5.27E201
2.50 1.01E101 9.50E100 5.56E100 2.04E100 1.08E100 7.65E201 2.90E201
3.00 9.25E100 8.67E100 4.78E100 1.34E100 6.43E201 4.55E201 1.97E201
3.50 8.51E100 7.97E100 4.09E100 8.90E201 4.14E201 3.00E201 1.52E201
4.00 7.89E100 7.37E100 3.46E100 6.11E201 2.92E201 2.18E201 1.24E201
5.00 7.00E100 6.40E100 2.40E100 3.29E201 1.84E201 1.44E201 8.57E202
6.00 6.41E100 5.63E100 1.63E100 2.12E201 1.37E201 1.09E201 5.71E202
7.00 5.96E100 4.97E100 1.10E100 1.57E201 1.09E201 8.50E202 3.67E202
8.00 5.56E100 4.37E100 7.54E201 1.26E201 8.60E202 6.49E202 2.31E202
9.00 5.13E100 3.83E100 5.36E201 1.05E201 6.71E202 4.84E202 1.44E202
10.00 4.64E100 3.33E100 3.97E201 8.83E202 5.15E202 3.54E202 8.99E203
12.50 3.33E100 2.28E100 2.28E201 5.56E202 2.53E202 1.56E202 2.89E203
15.00 2.19E100 1.52E100 1.62E201 3.31E202 1.21E202 6.78E203 1.01E203
17.50 1.40E100 1.01E100 1.26E201 1.90E202 5.86E203 3.04E203 3.90E204
20.00 9.04E201 6.85E201 1.02E201 1.08E202 2.90E203 1.42E203 1.65E204
22.50 6.11E201 4.83E201 8.19E202 6.18E203 1.49E203 6.99E204 7.64E205
25.00 4.36E201 3.55E201 6.52E202 3.57E203 7.92E204 3.60E204 3.84E205
27.50 3.29E201 2.74E201 5.12E202 2.10E203 4.37E204 1.95E204 2.09E205
30.00 2.63E201 2.20E201 3.98E202 1.27E203 2.51E204 1.10E204 1.22E205
35.00 1.89E201 1.56E201 2.35E202 4.89E204 9.13E205 4.00E205 5.09E206
40.00 1.51E201 1.20E201 1.37E202 2.06E204 3.79E205 1.70E205 2.63E206
45.00 1.26E201 9.63E202 7.99E203 9.48E205 1.77E205 8.29E206 1.64E206
50.00 1.07E201 7.79E202 4.72E203 4.72E205 9.28E206 4.58E206 1.16E206
55.00 9.09E202 6.31E202 2.84E203 2.53E205 5.36E206 2.81E206 9.02E207
60.00 7.69E202 5.10E202 1.75E203 1.46E205 3.39E206 1.89E206 7.50E207
65.00 6.49E202 4.13E202 1.10E203 9.05E206 2.33E206 1.37E206 6.51E207
70.00 5.48E202 3.36E202 7.20E204 5.98E206 1.71E206 1.06E206 5.85E207
75.00 4.65E202 2.75E202 4.85E204 4.19E206 1.35E206 8.80E207 5.47E207
80.00 3.98E202 2.28E202 3.39E204 3.11E206 1.11E206 7.60E207 5.16E207
85.00 3.45E202 1.92E202 2.46E204 2.44E206 9.64E207 6.83E207 4.96E207
90.00 3.04E202 1.64E202 1.85E204 2.02E206 8.73E207 6.41E207 4.95E207
95.00 2.72E202 1.44E202 1.45E204 1.74E206 8.18E207 6.18E207 4.99E207
105.00 2.30E202 1.17E202 9.81E205 1.44E206 7.78E207 6.16E207 5.27E207
120.00 2.00E202 9.68E203 6.72E205 1.32E206 8.24E207 6.85E207 6.19E207
135.00 1.89E202 8.81E203 5.42E205 1.35E206 9.27E207 7.96E207 7.40E207
150.00 1.84E202 8.41E203 4.80E205 1.42E206 1.04E206 9.10E207 8.59E207
165.00 1.82E202 8.23E203 4.52E205 1.49E206 1.12E206 9.94E207 9.46E207
180.00 1.82E202 8.18E203 4.44E205 1.51E206 1.15E206 1.02E206 9.77E207
total 2.04E100 1.53E100 2.86E201 6.25E202 3.73E202 2.88E202 1.45E202
rel ff 2.09E100 1.54E100 2.91E201 6.35E202 3.78E202 2.93E202 1.47E202
nrl ff 2.10E100 1.54E100 2.91E201 6.34E202 3.78E202 2.93E202 1.47E202

10151015ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS

J. Phys. Chem. Ref. Data, Vol. 27, No. 6, 1998



TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Aluminum (Z513)
0.00 1.34E101 1.34E101 1.34E101 1.34E101 1.35E101 1.36E101 1.37E101
0.01 1.34E101 1.34E101 1.34E101 1.34E101 1.35E101 1.36E101 1.36E101
0.02 1.33E101 1.33E101 1.33E101 1.33E101 1.33E101 1.34E101 1.34E101
0.04 1.31E101 1.30E101 1.29E101 1.29E101 1.28E101 1.28E101 1.28E101
0.06 1.27E101 1.25E101 1.24E101 1.22E101 1.21E101 1.20E101 1.21E101
0.10 1.18E101 1.12E101 1.11E101 1.08E101 1.05E101 1.04E101 1.04E101
0.20 9.29E100 8.33E100 8.15E100 7.73E100 7.29E100 7.09E100 7.06E100
0.30 7.47E100 6.51E100 6.31E100 5.82E100 5.09E100 4.49E100 4.07E100
0.40 6.24E100 5.28E100 5.07E100 4.50E100 3.58E100 2.79E100 2.25E100
0.50 5.30E100 4.32E100 4.10E100 3.51E100 2.59E100 1.86E100 1.40E100
0.60 4.50E100 3.49E100 3.27E100 2.73E100 1.94E100 1.37E100 1.03E100
0.70 3.78E100 2.77E100 2.57E100 2.10E100 1.50E100 1.10E100 8.67E201
0.80 3.14E100 2.17E100 2.00E100 1.61E100 1.18E100 9.30E201 8.01E201
1.00 2.10E100 1.30E100 1.18E100 9.43E201 7.49E201 7.09E201 7.48E201
1.20 1.38E100 7.87E201 7.09E201 5.66E201 4.86E201 5.35E201 6.61E201
1.50 7.55E201 4.11E201 3.69E201 2.98E201 2.68E201 3.16E201 4.13E201
1.70 5.29E201 2.93E201 2.65E201 2.16E201 1.91E201 2.10E201 2.53E201
2.00 3.41E201 2.04E201 1.86E201 1.53E201 1.25E201 1.13E201 1.07E201
2.50 2.05E201 1.42E201 1.32E201 1.10E201 7.51E202 4.63E202 2.89E202
3.00 1.48E201 1.10E201 1.03E201 8.34E202 5.04E202 2.51E202 1.27E202
3.50 1.17E201 8.40E202 7.77E202 6.10E202 3.50E202 1.70E202 8.59E203
4.00 9.39E202 6.26E202 5.70E202 4.32E202 2.49E202 1.32E202 7.57E203
5.00 5.90E202 3.29E202 2.90E202 2.09E202 1.32E202 9.44E203 7.68E203
6.00 3.52E202 1.67E202 1.44E202 1.02E202 7.16E203 6.67E203 7.32E203
7.00 2.03E202 8.49E203 7.20E203 5.03E203 3.87E203 4.38E203 5.95E203
8.00 1.16E202 4.40E203 3.68E203 2.56E203 2.11E203 2.76E203 4.36E203
9.00 6.69E203 2.34E203 1.94E203 1.35E203 1.18E203 1.73E203 3.07E203
10.00 3.90E203 1.28E203 1.06E203 7.37E204 6.82E204 1.10E203 2.15E203
12.50 1.10E203 3.26E204 2.67E204 1.88E204 1.92E204 3.60E204 8.16E204
15.00 3.57E204 9.93E205 8.12E205 5.69E205 5.88E205 1.12E204 2.54E204
17.50 1.32E204 3.57E205 2.91E205 2.00E205 1.92E205 3.24E205 6.48E205
20.00 5.54E205 1.50E205 1.21E205 8.06E206 6.79E206 9.23E206 1.47E205
22.50 2.60E205 7.22E206 5.83E206 3.75E206 2.69E206 2.77E206 3.31E206
25.00 1.36E205 3.98E206 3.22E206 2.02E206 1.21E206 9.18E207 7.97E207
27.50 7.81E206 2.48E206 2.02E206 1.24E206 6.29E207 3.48E207 2.17E207
30.00 4.89E206 1.71E206 1.41E206 8.54E207 3.73E207 1.53E207 6.91E208
35.00 2.39E206 1.03E206 8.63E207 5.21E207 1.74E207 4.22E208 1.08E208
40.00 1.45E206 7.67E207 6.63E207 4.08E207 1.16E207 1.95E208 3.33E209
45.00 1.03E206 6.47E207 5.73E207 3.66E207 9.96E208 1.44E208 2.05E209
50.00 8.16E207 5.77E207 5.21E207 3.44E207 9.46E208 1.33E208 1.82E209
55.00 6.89E207 5.34E207 4.90E207 3.37E207 9.91E208 1.49E208 2.19E209
60.00 6.12E207 5.06E207 4.70E207 3.35E207 1.08E207 1.85E208 3.09E209
65.00 5.55E207 4.76E207 4.46E207 3.27E207 1.14E207 2.22E208 4.25E209
70.00 5.19E207 4.60E207 4.34E207 3.26E207 1.22E207 2.68E208 5.76E209
75.00 4.98E207 4.47E207 4.23E207 3.24E207 1.31E207 3.25E208 8.02E209
80.00 4.81E207 4.40E207 4.18E207 3.25E207 1.39E207 3.78E208 1.02E208
85.00 4.69E207 4.35E207 4.14E207 3.28E207 1.48E207 4.41E208 1.31E208
90.00 4.74E207 4.42E207 4.22E207 3.39E207 1.61E207 5.21E208 1.69E208
95.00 4.82E207 4.53E207 4.34E207 3.52E207 1.75E207 6.05E208 2.11E208
105.00 5.17E207 4.90E207 4.71E207 3.90E207 2.09E207 8.21E208 3.25E208
120.00 6.13E207 5.86E207 5.66E207 4.80E207 2.80E207 1.26E207 5.70E208
135.00 7.37E207 7.10E207 6.88E207 5.94E207 3.67E207 1.80E207 8.94E208
150.00 8.58E207 8.28E207 8.05E207 7.03E207 4.52E207 2.36E207 1.25E207
165.00 9.46E207 9.15E207 8.91E207 7.83E207 5.16E207 2.79E207 1.53E207
180.00 9.78E207 9.47E207 9.22E207 8.12E207 5.39E207 2.96E207 1.64E207
total 1.04E202 6.87E203 6.35E203 5.23E203 4.03E203 3.47E203 3.44E203
rel ff 1.06E202 6.93E203 6.38E203 5.20E203 3.95E203 3.25E203 2.87E203
nrl ff 1.06E202 6.93E203 6.38E203 5.20E203 3.95E203 3.24E203 2.86E203
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Silicon (Z514)
0.00 1.56E101 1.56E101 1.55E101 1.55E101 1.55E101 1.55E101 1.55E101
0.01 1.56E101 1.56E101 1.55E101 1.55E101 1.55E101 1.55E101 1.55E101
0.02 1.56E101 1.56E101 1.55E101 1.55E101 1.55E101 1.55E101 1.55E101
0.04 1.56E101 1.56E101 1.55E101 1.55E101 1.54E101 1.54E101 1.53E101
0.06 1.56E101 1.56E101 1.55E101 1.54E101 1.53E101 1.52E101 1.50E101
0.10 1.55E101 1.55E101 1.55E101 1.52E101 1.49E101 1.48E101 1.41E101
0.20 1.55E101 1.55E101 1.52E101 1.42E101 1.35E101 1.30E101 1.15E101
0.30 1.55E101 1.54E101 1.49E101 1.30E101 1.19E101 1.13E101 9.47E100
0.40 1.54E101 1.54E101 1.44E101 1.18E101 1.04E101 9.79E100 7.97E100
0.50 1.54E101 1.52E101 1.38E101 1.07E101 9.28E100 8.61E100 6.80E100
0.60 1.53E101 1.51E101 1.33E101 9.71E100 8.33E100 7.65E100 5.83E100
0.70 1.52E101 1.49E101 1.27E101 8.90E100 7.52E100 6.84E100 5.00E100
0.80 1.51E101 1.48E101 1.21E101 8.19E100 6.82E100 6.13E100 4.29E100
1.00 1.48E101 1.44E101 1.11E101 7.02E100 5.63E100 4.94E100 3.14E100
1.20 1.45E101 1.39E101 1.01E101 6.05E100 4.65E100 3.97E100 2.30E100
1.50 1.39E101 1.32E101 8.96E100 4.85E100 3.48E100 2.85E100 1.46E100
1.70 1.34E101 1.27E101 8.31E100 4.19E100 2.86E100 2.29E100 1.09E100
2.00 1.28E101 1.20E101 7.46E100 3.35E100 2.14E100 1.66E100 7.25E201
2.50 1.17E101 1.10E101 6.28E100 2.31E100 1.34E100 9.94E201 4.08E201
3.00 1.08E101 1.00E101 5.30E100 1.60E100 8.63E201 6.28E201 2.63E201
3.50 9.99E100 9.22E100 4.47E100 1.13E100 5.80E201 4.21E201 1.88E201
4.00 9.30E100 8.51E100 3.76E100 8.16E201 4.12E201 3.01E201 1.44E201
5.00 8.21E100 7.34E100 2.67E100 4.60E201 2.42E201 1.81E201 9.29E202
6.00 7.32E100 6.37E100 1.90E100 2.91E201 1.64E201 1.25E201 6.36E202
7.00 6.58E100 5.54E100 1.36E100 2.03E201 1.21E201 9.27E202 4.35E202
8.00 5.92E100 4.82E100 9.90E201 1.53E201 9.33E202 7.04E202 2.93E202
9.00 5.32E100 4.18E100 7.34E201 1.21E201 7.34E202 5.40E202 1.93E202
10.00 4.75E100 3.62E100 5.58E201 9.79E202 5.81E202 4.14E202 1.26E202
12.50 3.50E100 2.54E100 3.16E201 6.13E202 3.17E202 2.05E202 4.39E203
15.00 2.50E100 1.78E100 2.07E201 3.89E202 1.65E202 9.75E203 1.61E203
17.50 1.77E100 1.26E100 1.49E201 2.42E202 8.50E203 4.63E203 6.39E204
20.00 1.25E100 9.07E201 1.13E201 1.47E202 4.40E203 2.24E203 2.75E204
22.50 8.92E201 6.65E201 8.90E202 8.88E203 2.33E203 1.13E203 1.28E204
25.00 6.54E201 4.99E201 7.11E202 5.35E203 1.27E203 5.92E204 6.45E205
27.50 4.94E201 3.86E201 5.71E202 3.25E203 7.13E204 3.24E204 3.48E205
30.00 3.86E201 3.06E201 4.58E202 2.00E203 4.14E204 1.84E204 2.00E205
35.00 2.57E201 2.06E201 2.90E202 7.97E204 1.53E204 6.71E205 8.05E206
40.00 1.87E201 1.49E201 1.80E202 3.42E204 6.35E205 2.82E205 3.96E206
45.00 1.44E201 1.12E201 1.11E202 1.59E204 2.95E205 1.35E205 2.34E206
50.00 1.15E201 8.71E202 6.80E203 7.92E205 1.52E205 7.27E206 1.58E206
55.00 9.46E202 6.90E202 4.22E203 4.24E205 8.60E206 4.32E206 1.18E206
60.00 7.91E202 5.56E202 2.66E203 2.43E205 5.30E206 2.82E206 9.48E207
65.00 6.70E202 4.53E202 1.72E203 1.49E205 3.54E206 1.99E206 8.04E207
70.00 5.74E202 3.74E202 1.14E203 9.71E206 2.54E206 1.50E206 7.12E207
75.00 4.97E202 3.12E202 7.77E204 6.71E206 1.94E206 1.21E206 6.59E207
80.00 4.35E202 2.65E202 5.49E204 4.91E206 1.57E206 1.02E206 6.19E207
85.00 3.86E202 2.28E202 4.01E204 3.80E206 1.33E206 8.99E207 5.94E207
90.00 3.49E202 2.00E202 3.04E204 3.09E206 1.18E206 8.29E207 5.91E207
95.00 3.20E202 1.78E202 2.39E204 2.63E206 1.09E206 7.89E207 5.94E207
105.00 2.81E202 1.50E202 1.63E204 2.12E206 1.01E206 7.70E207 6.28E207
120.00 2.56E202 1.30E202 1.13E204 1.87E206 1.05E206 8.40E207 7.37E207
135.00 2.49E202 1.22E202 9.09E205 1.86E206 1.16E206 9.64E207 8.82E207
150.00 2.48E202 1.18E202 8.06E205 1.93E206 1.29E206 1.09E206 1.02E206
165.00 2.48E202 1.17E202 7.58E205 2.00E206 1.38E206 1.19E206 1.13E206
180.00 2.49E202 1.16E202 7.44E205 2.03E206 1.42E206 1.23E206 1.16E206
total 2.40E100 1.82E100 3.42E201 7.50E202 4.47E202 3.46E202 1.74E202
rel ff 2.51E100 1.85E100 3.52E201 7.70E202 4.59E202 3.56E202 1.78E202
nrl ff 2.52E100 1.85E100 3.52E201 7.70E202 4.59E202 3.56E202 1.79E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Silicon (Z514)
0.00 1.55E101 1.55E101 1.55E101 1.56E101 1.56E101 1.57E101 1.58E101
0.01 1.55E101 1.55E101 1.55E101 1.55E101 1.56E101 1.57E101 1.57E101
0.02 1.54E101 1.54E101 1.54E101 1.54E101 1.54E101 1.54E101 1.55E101
0.04 1.52E101 1.50E101 1.50E101 1.49E101 1.48E101 1.47E101 1.47E101
0.06 1.48E101 1.44E101 1.43E101 1.41E101 1.39E101 1.38E101 1.37E101
0.10 1.36E101 1.29E101 1.28E101 1.24E101 1.20E101 1.18E101 1.17E101
0.20 1.07E101 9.62E100 9.41E100 8.91E100 8.34E100 8.03E100 7.91E100
0.30 8.62E100 7.48E100 7.25E100 6.66E100 5.80E100 5.10E100 4.62E100
0.40 7.13E100 5.95E100 5.70E100 5.05E100 4.05E100 3.23E100 2.69E100
0.50 5.94E100 4.75E100 4.50E100 3.86E100 2.93E100 2.22E100 1.77E100
0.60 4.96E100 3.79E100 3.56E100 3.00E100 2.24E100 1.69E100 1.36E100
0.70 4.12E100 3.03E100 2.83E100 2.35E100 1.77E100 1.39E100 1.17E100
0.80 3.43E100 2.43E100 2.25E100 1.87E100 1.43E100 1.18E100 1.06E100
1.00 2.37E100 1.57E100 1.44E100 1.19E100 9.59E201 8.77E201 8.73E201
1.20 1.65E100 1.03E100 9.43E201 7.70E201 6.38E201 6.25E201 6.70E201
1.50 9.89E201 5.79E201 5.25E201 4.22E201 3.48E201 3.46E201 3.79E201
1.70 7.23E201 4.16E201 3.76E201 2.99E201 2.40E201 2.28E201 2.39E201
2.00 4.78E201 2.78E201 2.51E201 1.98E201 1.49E201 1.26E201 1.16E201
2.50 2.77E201 1.71E201 1.56E201 1.23E201 8.46E202 5.85E202 4.29E202
3.00 1.84E201 1.20E201 1.10E201 8.76E202 5.72E202 3.53E202 2.28E202
3.50 1.35E201 8.95E202 8.23E202 6.51E202 4.17E202 2.48E202 1.55E202
4.00 1.04E201 6.84E202 6.27E202 4.92E202 3.13E202 1.88E202 1.19E202
5.00 6.53E202 4.00E202 3.61E202 2.76E202 1.78E202 1.18E202 8.48E203
6.00 4.16E202 2.24E202 1.97E202 1.45E202 9.70E203 7.54E203 6.64E203
7.00 2.60E202 1.21E202 1.04E202 7.32E203 5.13E203 4.70E203 5.06E203
8.00 1.59E202 6.50E203 5.47E203 3.74E203 2.72E203 2.86E203 3.63E203
9.00 9.66E203 3.55E203 2.94E203 1.97E203 1.49E203 1.73E203 2.48E203
10.00 5.87E203 1.99E203 1.63E203 1.08E203 8.38E204 1.06E203 1.65E203
12.50 1.77E203 5.24E204 4.24E204 2.77E204 2.26E204 3.18E204 5.50E204
15.00 5.92E204 1.63E204 1.31E204 8.42E205 6.85E205 9.55E205 1.63E204
17.50 2.23E204 5.88E205 4.69E205 2.96E205 2.27E205 2.85E205 4.37E205
20.00 9.37E205 2.44E205 1.94E205 1.19E205 8.28E206 8.82E206 1.13E205
22.50 4.37E205 1.16E205 9.19E206 5.54E206 3.42E206 2.96E206 3.07E206
25.00 2.25E205 6.23E206 4.96E206 2.94E206 1.62E206 1.13E206 9.24E207
27.50 1.26E205 3.75E206 3.00E206 1.78E206 8.79E207 4.94E207 3.20E207
30.00 7.70E206 2.49E206 2.02E206 1.21E206 5.46E207 2.51E207 1.30E207
35.00 3.53E206 1.39E206 1.16E206 7.12E207 2.78E207 8.98E208 3.11E208
40.00 2.01E206 9.77E207 8.45E207 5.45E207 1.98E207 4.96E208 1.28E208
45.00 1.35E206 7.95E207 7.10E207 4.85E207 1.75E207 3.92E208 8.67E209
50.00 1.03E206 6.97E207 6.38E207 4.58E207 1.69E207 3.63E208 7.56E209
55.00 8.40E207 6.43E207 6.00E207 4.52E207 1.76E207 3.91E208 8.27E209
60.00 7.31E207 6.08E207 5.77E207 4.51E207 1.88E207 4.54E208 1.04E208
65.00 6.56E207 5.75E207 5.50E207 4.42E207 1.96E207 5.17E208 1.29E208
70.00 6.09E207 5.57E207 5.37E207 4.41E207 2.07E207 5.94E208 1.62E208
75.00 5.82E207 5.43E207 5.25E207 4.38E207 2.18E207 6.91E208 2.10E208
80.00 5.62E207 5.34E207 5.19E207 4.38E207 2.28E207 7.78E208 2.56E208
85.00 5.50E207 5.28E207 5.14E207 4.39E207 2.39E207 8.80E208 3.15E208
90.00 5.56E207 5.38E207 5.24E207 4.52E207 2.55E207 1.01E207 3.91E208
95.00 5.66E207 5.51E207 5.38E207 4.67E207 2.73E207 1.15E207 4.73E208
105.00 6.09E207 5.96E207 5.82E207 5.13E207 3.19E207 1.49E207 6.90E208
120.00 7.24E207 7.11E207 6.97E207 6.23E207 4.14E207 2.18E207 1.14E207
135.00 8.73E207 8.61E207 8.45E207 7.64E207 5.31E207 3.01E207 1.70E207
150.00 1.02E206 1.00E206 9.86E207 8.98E207 6.43E207 3.84E207 2.29E207
165.00 1.12E206 1.11E206 1.09E206 9.96E207 7.27E207 4.47E207 2.75E207
180.00 1.16E206 1.15E206 1.13E206 1.03E206 7.58E207 4.71E207 2.93E207
total 1.25E202 8.24E203 7.61E203 6.28E203 4.86E203 4.10E203 3.81E203
rel ff 1.29E202 8.42E203 7.75E203 6.32E203 4.80E203 3.95E203 3.48E203
nrl ff 1.29E202 8.43E203 7.76E203 6.32E203 4.80E203 3.95E203 3.49E203
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Phosphorous (Z515)
0.00 1.79E101 1.79E101 1.78E101 1.78E101 1.78E101 1.78E101 1.78E101
0.01 1.79E101 1.79E101 1.78E101 1.78E101 1.78E101 1.78E101 1.78E101
0.02 1.79E101 1.79E101 1.78E101 1.78E101 1.78E101 1.78E101 1.78E101
0.04 1.79E101 1.79E101 1.78E101 1.78E101 1.77E101 1.77E101 1.75E101
0.06 1.79E101 1.79E101 1.78E101 1.77E101 1.76E101 1.75E101 1.72E101
0.10 1.79E101 1.78E101 1.77E101 1.74E101 1.71E101 1.69E101 1.61E101
0.20 1.78E101 1.78E101 1.75E101 1.63E101 1.54E101 1.49E101 1.32E101
0.30 1.78E101 1.77E101 1.70E101 1.49E101 1.36E101 1.29E101 1.09E101
0.40 1.77E101 1.76E101 1.65E101 1.35E101 1.20E101 1.12E101 9.14E100
0.50 1.76E101 1.75E101 1.59E101 1.22E101 1.07E101 9.89E100 7.73E100
0.60 1.75E101 1.73E101 1.52E101 1.11E101 9.56E100 8.75E100 6.55E100
0.70 1.74E101 1.71E101 1.45E101 1.02E101 8.61E100 7.78E100 5.55E100
0.80 1.73E101 1.69E101 1.39E101 9.39E100 7.76E100 6.92E100 4.72E100
1.00 1.70E101 1.65E101 1.27E101 7.99E100 6.31E100 5.49E100 3.46E100
1.20 1.66E101 1.60E101 1.16E101 6.82E100 5.14E100 4.37E100 2.60E100
1.50 1.59E101 1.51E101 1.03E101 5.39E100 3.82E100 3.16E100 1.75E100
1.70 1.54E101 1.46E101 9.54E100 4.62E100 3.17E100 2.59E100 1.37E100
2.00 1.46E101 1.38E101 8.53E100 3.69E100 2.44E100 1.94E100 9.54E201
2.50 1.34E101 1.26E101 7.10E100 2.61E100 1.63E100 1.25E100 5.49E201
3.00 1.24E101 1.15E101 5.91E100 1.89E100 1.12E100 8.30E201 3.42E201
3.50 1.16E101 1.06E101 4.93E100 1.40E100 7.76E201 5.66E201 2.30E201
4.00 1.09E101 9.78E100 4.13E100 1.05E100 5.54E201 4.00E201 1.66E201
5.00 9.55E100 8.39E100 2.97E100 6.15E201 3.10E201 2.25E201 1.02E201
6.00 8.36E100 7.21E100 2.20E100 3.84E201 1.96E201 1.45E201 7.13E202
7.00 7.31E100 6.20E100 1.65E100 2.57E201 1.36E201 1.03E201 5.11E202
8.00 6.40E100 5.34E100 1.26E100 1.84E201 1.03E201 7.75E202 3.62E202
9.00 5.63E100 4.60E100 9.64E201 1.39E201 8.12E202 6.06E202 2.50E202
10.00 4.97E100 3.98E100 7.47E201 1.10E201 6.57E202 4.81E202 1.70E202
12.50 3.73E100 2.83E100 4.20E201 6.82E202 3.87E202 2.61E202 6.33E203
15.00 2.85E100 2.07E100 2.60E201 4.53E202 2.17E202 1.34E202 2.43E203
17.50 2.17E100 1.54E100 1.76E201 2.99E202 1.18E202 6.66E203 9.93E204
20.00 1.64E100 1.16E100 1.28E201 1.93E202 6.33E203 3.35E203 4.35E204
22.50 1.23E100 8.77E201 9.82E202 1.22E202 3.46E203 1.73E203 2.05E204
25.00 9.23E201 6.70E201 7.84E202 7.59E203 1.93E203 9.22E204 1.03E204
27.50 6.99E201 5.20E201 6.40E202 4.75E203 1.10E203 5.11E204 5.55E205
30.00 5.38E201 4.09E201 5.25E202 2.99E203 6.47E204 2.93E204 3.17E205
35.00 3.38E201 2.65E201 3.52E202 1.23E203 2.43E204 1.07E204 1.24E205
40.00 2.29E201 1.82E201 2.30E202 5.39E204 1.02E204 4.48E205 5.85E206
45.00 1.66E201 1.31E201 1.47E202 2.53E204 4.70E205 2.12E205 3.30E206
50.00 1.27E201 9.84E202 9.36E203 1.27E204 2.40E205 1.12E205 2.13E206
55.00 1.01E201 7.66E202 5.97E203 6.79E205 1.33E205 6.49E206 1.53E206
60.00 8.36E202 6.14E202 3.85E203 3.88E205 8.06E206 4.12E206 1.20E206
65.00 7.09E202 5.03E202 2.53E203 2.36E205 5.26E206 2.83E206 9.94E207
70.00 6.13E202 4.19E202 1.70E203 1.52E205 3.69E206 2.09E206 8.68E207
75.00 5.38E202 3.55E202 1.18E203 1.04E205 2.76E206 1.64E206 7.93E207
80.00 4.79E202 3.06E202 8.41E204 7.52E206 2.18E206 1.36E206 7.41E207
85.00 4.33E202 2.68E202 6.21E204 5.74E206 1.82E206 1.18E206 7.09E207
90.00 3.97E202 2.39E202 4.74E204 4.62E206 1.59E206 1.07E206 7.02E207
95.00 3.71E202 2.17E202 3.75E204 3.88E206 1.45E206 1.01E206 7.05E207
105.00 3.37E202 1.88E202 2.59E204 3.07E206 1.32E206 9.64E207 7.44E207
120.00 3.17E202 1.68E202 1.80E204 2.63E206 1.33E206 1.03E206 8.71E207
135.00 3.16E202 1.61E202 1.46E204 2.56E206 1.45E206 1.17E206 1.04E206
150.00 3.21E202 1.59E202 1.29E204 2.61E206 1.59E206 1.32E206 1.21E206
165.00 3.25E202 1.59E202 1.21E204 2.68E206 1.70E206 1.43E206 1.33E206
180.00 3.26E202 1.59E202 1.19E204 2.70E206 1.74E206 1.47E206 1.37E206
total 2.83E100 2.15E100 4.07E201 8.94E202 5.34E202 4.13E202 2.08E202
rel ff 2.98E100 2.20E100 4.20E201 9.22E202 5.50E202 4.27E202 2.14E202
nrl ff 2.99E100 2.20E100 4.21E201 9.24E202 5.51E202 4.27E202 2.14E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Phosphorous (Z515)
0.00 1.78E101 1.78E101 1.78E101 1.79E101 1.79E101 1.80E101 1.81E101
0.01 1.78E101 1.78E101 1.78E101 1.78E101 1.78E101 1.79E101 1.80E101
0.02 1.77E101 1.77E101 1.77E101 1.76E101 1.76E101 1.76E101 1.77E101
0.04 1.74E101 1.72E101 1.72E101 1.71E101 1.69E101 1.68E101 1.67E101
0.06 1.69E101 1.65E101 1.64E101 1.62E101 1.59E101 1.56E101 1.55E101
0.10 1.56E101 1.48E101 1.46E101 1.42E101 1.37E101 1.34E101 1.32E101
0.20 1.23E101 1.10E101 1.08E101 1.02E101 9.51E100 9.07E100 8.86E100
0.30 9.90E100 8.57E100 8.30E100 7.61E100 6.60E100 5.80E100 5.25E100
0.40 8.12E100 6.71E100 6.41E100 5.67E100 4.59E100 3.74E100 3.18E100
0.50 6.68E100 5.26E100 4.98E100 4.29E100 3.33E100 2.63E100 2.20E100
0.60 5.50E100 4.16E100 3.91E100 3.32E100 2.56E100 2.05E100 1.75E100
0.70 4.54E100 3.34E100 3.13E100 2.64E100 2.07E100 1.71E100 1.51E100
0.80 3.77E100 2.72E100 2.54E100 2.15E100 1.71E100 1.47E100 1.34E100
1.00 2.67E100 1.86E100 1.73E100 1.46E100 1.19E100 1.06E100 1.01E100
1.20 1.95E100 1.31E100 1.21E100 1.00E100 8.10E201 7.23E201 6.94E201
1.50 1.25E100 7.79E201 7.10E201 5.69E201 4.38E201 3.83E201 3.65E201
1.70 9.48E201 5.64E201 5.09E201 3.98E201 2.96E201 2.51E201 2.35E201
2.00 6.41E201 3.65E201 3.27E201 2.49E201 1.77E201 1.43E201 1.28E201
2.50 3.61E201 2.05E201 1.84E201 1.40E201 9.64E202 7.26E202 6.00E202
3.00 2.26E201 1.34E201 1.21E201 9.42E202 6.54E202 4.75E202 3.72E202
3.50 1.56E201 9.72E202 8.88E202 7.07E202 4.92E202 3.43E202 2.53E202
4.00 1.16E201 7.55E202 6.95E202 5.60E202 3.85E202 2.54E202 1.76E202
5.00 7.28E202 4.78E202 4.40E202 3.49E202 2.30E202 1.45E202 9.55E203
6.00 4.87E202 2.88E202 2.58E202 1.95E202 1.27E202 8.59E203 6.39E203
7.00 3.23E202 1.64E202 1.43E202 1.01E202 6.62E203 5.15E203 4.61E203
8.00 2.09E202 9.14E203 7.74E203 5.24E203 3.46E203 3.05E203 3.22E203
9.00 1.33E202 5.13E203 4.25E203 2.78E203 1.86E203 1.80E203 2.14E203
10.00 8.36E203 2.93E203 2.40E203 1.53E203 1.03E203 1.07E203 1.37E203
12.50 2.68E203 8.03E204 6.43E204 3.96E204 2.72E204 3.00E204 4.15E204
15.00 9.29E204 2.55E204 2.02E204 1.22E204 8.18E205 8.82E205 1.19E204
17.50 3.56E204 9.28E205 7.28E205 4.30E205 2.74E205 2.71E205 3.34E205
20.00 1.51E204 3.84E205 3.00E205 1.74E205 1.03E205 8.97E206 9.64E206
22.50 7.02E205 1.80E205 1.41E205 8.03E206 4.39E206 3.31E206 3.04E206
25.00 3.58E205 9.48E206 7.44E206 4.23E206 2.15E206 1.40E206 1.09E206
27.50 1.98E205 5.55E206 4.39E206 2.52E206 1.21E206 6.88E207 4.60E207
30.00 1.18E205 3.57E206 2.87E206 1.68E206 7.79E207 3.92E207 2.26E207
35.00 5.11E206 1.87E206 1.55E206 9.59E207 4.22E207 1.71E207 7.57E208
40.00 2.75E206 1.24E206 1.07E206 7.14E207 3.13E207 1.09E207 3.89E208
45.00 1.77E206 9.77E207 8.74E207 6.28E207 2.83E207 9.06E208 2.86E208
50.00 1.29E206 8.40E207 7.74E207 5.91E207 2.75E207 8.41E208 2.46E208
55.00 1.03E206 7.67E207 7.24E207 5.83E207 2.84E207 8.71E208 2.50E208
60.00 8.76E207 7.23E207 6.95E207 5.84E207 3.01E207 9.63E208 2.86E208
65.00 7.76E207 6.84E207 6.65E207 5.73E207 3.09E207 1.05E207 3.28E208
70.00 7.15E207 6.62E207 6.49E207 5.71E207 3.22E207 1.16E207 3.87E208
75.00 6.80E207 6.47E207 6.37E207 5.68E207 3.34E207 1.30E207 4.71E208
80.00 6.55E207 6.37E207 6.28E207 5.66E207 3.45E207 1.43E207 5.53E208
85.00 6.41E207 6.30E207 6.23E207 5.66E207 3.57E207 1.57E207 6.56E208
90.00 6.47E207 6.42E207 6.35E207 5.80E207 3.78E207 1.77E207 7.89E208
95.00 6.60E207 6.58E207 6.51E207 5.98E207 4.00E207 1.97E207 9.30E208
105.00 7.10E207 7.11E207 7.04E207 6.52E207 4.58E207 2.48E207 1.29E207
120.00 8.46E207 8.48E207 8.40E207 7.85E207 5.80E207 3.47E207 2.02E207
135.00 1.02E206 1.02E206 1.02E206 9.55E207 7.29E207 4.64E207 2.90E207
150.00 1.19E206 1.19E206 1.18E206 1.12E206 8.73E207 5.80E207 3.80E207
165.00 1.31E206 1.32E206 1.30E206 1.23E206 9.78E207 6.67E207 4.50E207
180.00 1.36E206 1.36E206 1.35E206 1.28E206 1.02E206 7.00E207 4.76E207
total 1.49E202 9.83E203 9.08E203 7.49E203 5.79E203 4.82E203 4.33E203
rel ff 1.55E202 1.01E202 9.30E203 7.58E203 5.76E203 4.73E203 4.18E203
nrl ff 1.55E202 1.01E202 9.31E203 7.59E203 5.77E203 4.74E203 4.18E203
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Sulphur (Z516)
0.00 2.03E101 2.03E101 2.03E101 2.03E101 2.03E101 2.03E101 2.03E101
0.01 2.03E101 2.03E101 2.03E101 2.03E101 2.03E101 2.03E101 2.03E101
0.02 2.03E101 2.03E101 2.03E101 2.03E101 2.03E101 2.02E101 2.02E101
0.04 2.03E101 2.03E101 2.03E101 2.02E101 2.01E101 2.01E101 1.99E101
0.06 2.03E101 2.03E101 2.03E101 2.01E101 2.00E101 1.99E101 1.95E101
0.10 2.03E101 2.03E101 2.02E101 1.98E101 1.95E101 1.93E101 1.84E101
0.20 2.03E101 2.03E101 1.99E101 1.85E101 1.75E101 1.70E101 1.51E101
0.30 2.02E101 2.02E101 1.94E101 1.69E101 1.55E101 1.47E101 1.24E101
0.40 2.01E101 2.00E101 1.88E101 1.53E101 1.37E101 1.28E101 1.04E101
0.50 2.00E101 1.99E101 1.80E101 1.40E101 1.22E101 1.13E101 8.77E100
0.60 1.99E101 1.97E101 1.73E101 1.27E101 1.09E101 9.98E100 7.36E100
0.70 1.98E101 1.95E101 1.65E101 1.17E101 9.81E100 8.83E100 6.18E100
0.80 1.97E101 1.93E101 1.58E101 1.07E101 8.80E100 7.81E100 5.22E100
1.00 1.93E101 1.87E101 1.45E101 9.08E100 7.08E100 6.12E100 3.83E100
1.20 1.88E101 1.81E101 1.33E101 7.69E100 5.71E100 4.84E100 2.93E100
1.50 1.80E101 1.72E101 1.18E101 6.01E100 4.22E100 3.52E100 2.08E100
1.70 1.74E101 1.66E101 1.09E101 5.12E100 3.53E100 2.92E100 1.67E100
2.00 1.66E101 1.57E101 9.72E100 4.10E100 2.78E100 2.26E100 1.21E100
2.50 1.53E101 1.43E101 8.02E100 2.95E100 1.95E100 1.54E100 7.11E201
3.00 1.43E101 1.32E101 6.61E100 2.21E100 1.40E100 1.06E100 4.32E201
3.50 1.34E101 1.21E101 5.47E100 1.69E100 9.99E201 7.32E201 2.79E201
4.00 1.26E101 1.12E101 4.57E100 1.31E100 7.17E201 5.13E201 1.93E201
5.00 1.10E101 9.56E100 3.32E100 7.92E201 3.88E201 2.74E201 1.14E201
6.00 9.51E100 8.16E100 2.52E100 4.91E201 2.32E201 1.67E201 8.01E202
7.00 8.16E100 6.96E100 1.97E100 3.19E201 1.55E201 1.15E201 5.94E202
8.00 6.99E100 5.94E100 1.55E100 2.20E201 1.14E201 8.61E202 4.37E202
9.00 6.05E100 5.10E100 1.22E100 1.61E201 9.05E202 6.83E202 3.13E202
10.00 5.30E100 4.40E100 9.62E201 1.24E201 7.43E202 5.54E202 2.20E202
12.50 4.02E100 3.17E100 5.39E201 7.63E202 4.64E202 3.24E202 8.73E203
15.00 3.22E100 2.39E100 3.21E201 5.24E202 2.75E202 1.76E202 3.50E203
17.50 2.61E100 1.85E100 2.07E201 3.63E202 1.56E202 9.16E203 1.47E203
20.00 2.08E100 1.44E100 1.45E201 2.44E202 8.72E203 4.76E203 6.58E204
22.50 1.62E100 1.12E100 1.10E201 1.60E202 4.90E203 2.52E203 3.13E204
25.00 1.24E100 8.65E201 8.74E202 1.03E202 2.79E203 1.37E203 1.59E204
27.50 9.42E201 6.74E201 7.20E202 6.62E203 1.63E203 7.70E204 8.53E205
30.00 7.19E201 5.27E201 6.01E202 4.26E203 9.69E204 4.46E204 4.85E205
35.00 4.34E201 3.33E201 4.18E202 1.81E203 3.70E204 1.65E204 1.85E205
40.00 2.79E201 2.20E201 2.84E202 8.10E204 1.56E204 6.88E205 8.46E206
45.00 1.92E201 1.53E201 1.89E202 3.85E204 7.21E205 3.22E205 4.59E206
50.00 1.42E201 1.12E201 1.24E202 1.95E204 3.65E205 1.67E205 2.86E206
55.00 1.11E201 8.61E202 8.09E203 1.04E204 2.01E205 9.53E206 1.99E206
60.00 9.04E202 6.85E202 5.34E203 5.95E205 1.19E205 5.92E206 1.51E206
65.00 7.65E202 5.63E202 3.57E203 3.60E205 7.66E206 3.98E206 1.23E206
70.00 6.64E202 4.73E202 2.44E203 2.31E205 5.27E206 2.88E206 1.06E206
75.00 5.88E202 4.05E202 1.71E203 1.57E205 3.87E206 2.21E206 9.54E207
80.00 5.29E202 3.53E202 1.23E203 1.12E205 3.01E206 1.80E206 8.85E207
85.00 4.84E202 3.13E202 9.18E204 8.48E206 2.47E206 1.54E206 8.43E207
90.00 4.50E202 2.83E202 7.07E204 6.76E206 2.13E206 1.38E206 8.30E207
95.00 4.25E202 2.60E202 5.63E204 5.62E206 1.91E206 1.28E206 8.32E207
105.00 3.95E202 2.30E202 3.92E204 4.36E206 1.70E206 1.21E206 8.76E207
120.00 3.84E202 2.11E202 2.75E204 3.65E206 1.68E206 1.26E206 1.02E206
135.00 3.91E202 2.07E202 2.23E204 3.48E206 1.80E206 1.42E206 1.22E206
150.00 4.02E202 2.07E202 1.99E204 3.50E206 1.96E206 1.58E206 1.41E206
165.00 4.10E202 2.08E202 1.87E204 3.56E206 2.09E206 1.71E206 1.55E206
180.00 4.13E202 2.08E202 1.83E204 3.58E206 2.13E206 1.76E206 1.60E206
total 3.33E100 2.53E100 4.81E201 1.06E201 6.33E202 4.90E202 2.47E202
rel ff 3.49E100 2.58E100 4.97E201 1.09E201 6.52E202 5.06E202 2.54E202
nrl ff 3.50E100 2.59E100 4.98E201 1.10E201 6.53E202 5.07E202 2.54E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Sulphur (Z516)
0.00 2.03E101 2.03E101 2.03E101 2.03E101 2.03E101 2.04E101 2.05E101
0.01 2.03E101 2.02E101 2.02E101 2.02E101 2.03E101 2.03E101 2.03E101
0.02 2.02E101 2.01E101 2.01E101 2.01E101 2.00E101 2.00E101 2.00E101
0.04 1.98E101 1.96E101 1.95E101 1.94E101 1.92E101 1.90E101 1.89E101
0.06 1.93E101 1.88E101 1.87E101 1.84E101 1.80E101 1.77E101 1.75E101
0.10 1.78E101 1.68E101 1.66E101 1.61E101 1.55E101 1.51E101 1.49E101
0.20 1.40E101 1.26E101 1.23E101 1.17E101 1.08E101 1.02E101 9.93E100
0.30 1.13E101 9.77E100 9.46E100 8.66E100 7.51E100 6.58E100 5.96E100
0.40 9.23E100 7.56E100 7.23E100 6.38E100 5.20E100 4.31E100 3.74E100
0.50 7.51E100 5.86E100 5.54E100 4.77E100 3.78E100 3.10E100 2.68E100
0.60 6.12E100 4.60E100 4.33E100 3.69E100 2.93E100 2.45E100 2.19E100
0.70 5.02E100 3.70E100 3.47E100 2.96E100 2.39E100 2.07E100 1.90E100
0.80 4.18E100 3.05E100 2.86E100 2.45E100 2.01E100 1.77E100 1.65E100
1.00 3.01E100 2.18E100 2.05E100 1.76E100 1.44E100 1.25E100 1.15E100
1.20 2.27E100 1.61E100 1.50E100 1.26E100 9.98E201 8.30E201 7.32E201
1.50 1.54E100 1.01E100 9.21E201 7.37E201 5.40E201 4.26E201 3.65E201
1.70 1.20E100 7.34E201 6.62E201 5.12E201 3.60E201 2.79E201 2.39E201
2.00 8.26E201 4.67E201 4.15E201 3.09E201 2.10E201 1.63E201 1.42E201
2.50 4.58E201 2.45E201 2.17E201 1.60E201 1.11E201 8.87E202 8.02E202
3.00 2.74E201 1.51E201 1.35E201 1.03E201 7.49E202 6.17E202 5.58E202
3.50 1.81E201 1.07E201 9.74E202 7.77E202 5.76E202 4.54E202 3.82E202
4.00 1.30E201 8.39E202 7.75E202 6.36E202 4.63E202 3.31E202 2.45E202
5.00 8.16E202 5.63E202 5.24E202 4.29E202 2.88E202 1.75E202 1.09E202
6.00 5.66E202 3.59E202 3.27E202 2.53E202 1.60E202 9.85E203 6.47E203
7.00 3.93E202 2.14E202 1.88E202 1.35E202 8.36E203 5.72E203 4.43E203
8.00 2.66E202 1.23E202 1.05E202 7.08E203 4.34E203 3.32E203 3.02E203
9.00 1.75E202 7.10E203 5.90E203 3.79E203 2.32E203 1.92E203 1.96E203
10.00 1.14E202 4.15E203 3.39E203 2.10E203 1.28E203 1.12E203 1.22E203
12.50 3.86E203 1.18E203 9.40E204 5.55E204 3.31E204 3.00E204 3.44E204
15.00 1.39E203 3.83E204 3.00E204 1.72E204 9.94E205 8.71E205 9.68E205
17.50 5.44E204 1.41E204 1.09E204 6.14E205 3.37E205 2.75E205 2.83E205
20.00 2.33E204 5.85E205 4.51E205 2.49E205 1.29E205 9.59E206 8.93E206
22.50 1.08E204 2.72E205 2.10E205 1.15E205 5.67E206 3.81E206 3.18E206
25.00 5.49E205 1.41E205 1.09E205 5.99E206 2.86E206 1.76E206 1.32E206
27.50 3.00E205 8.05E206 6.30E206 3.52E206 1.65E206 9.43E207 6.44E207
30.00 1.75E205 5.05E206 4.01E206 2.31E206 1.09E206 5.86E207 3.68E207
35.00 7.29E206 2.50E206 2.06E206 1.27E206 6.14E207 2.98E207 1.60E207
40.00 3.75E206 1.58E206 1.36E206 9.22E207 4.66E207 2.09E207 9.82E208
45.00 2.31E206 1.20E206 1.07E206 7.96E207 4.27E207 1.82E207 7.69E208
50.00 1.62E206 1.01E206 9.31E207 7.42E207 4.15E207 1.69E207 6.57E208
55.00 1.26E206 9.08E207 8.64E207 7.30E207 4.26E207 1.70E207 6.30E208
60.00 1.05E206 8.50E207 8.25E207 7.29E207 4.45E207 1.81E207 6.69E208
65.00 9.18E207 8.02E207 7.88E207 7.17E207 4.53E207 1.89E207 7.19E208
70.00 8.38E207 7.75E207 7.69E207 7.13E207 4.66E207 2.03E207 8.04E208
75.00 7.91E207 7.59E207 7.56E207 7.10E207 4.80E207 2.21E207 9.31E208
80.00 7.60E207 7.47E207 7.46E207 7.07E207 4.90E207 2.37E207 1.06E207
85.00 7.43E207 7.39E207 7.39E207 7.05E207 5.02E207 2.57E207 1.22E207
90.00 7.49E207 7.53E207 7.54E207 7.22E207 5.27E207 2.83E207 1.42E207
95.00 7.63E207 7.72E207 7.73E207 7.42E207 5.54E207 3.11E207 1.64E207
105.00 8.22E207 8.35E207 8.36E207 8.06E207 6.24E207 3.79E207 2.19E207
120.00 9.80E207 9.95E207 9.95E207 9.62E207 7.75E207 5.14E207 3.28E207
135.00 1.18E206 1.20E206 1.20E206 1.16E206 9.60E207 6.70E207 4.54E207
150.00 1.38E206 1.40E206 1.39E206 1.35E206 1.14E206 8.23E207 5.81E207
165.00 1.52E206 1.54E206 1.54E206 1.49E206 1.27E206 9.37E207 6.78E207
180.00 1.57E206 1.59E206 1.59E206 1.54E206 1.31E206 9.79E207 7.14E207
total 1.77E202 1.17E202 1.08E202 8.88E203 6.84E203 5.63E203 4.99E203
rel ff 1.83E202 1.20E202 1.10E202 8.99E203 6.83E203 5.61E203 4.96E203
nrl ff 1.84E202 1.20E202 1.11E202 9.01E203 6.85E203 5.63E203 4.97E203
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Chlorine (Z517)
0.00 2.30E101 2.30E101 2.29E101 2.29E101 2.29E101 2.29E101 2.29E101
0.01 2.30E101 2.30E101 2.29E101 2.29E101 2.29E101 2.29E101 2.29E101
0.02 2.30E101 2.30E101 2.29E101 2.29E101 2.29E101 2.29E101 2.28E101
0.04 2.30E101 2.29E101 2.29E101 2.28E101 2.27E101 2.27E101 2.25E101
0.06 2.30E101 2.29E101 2.29E101 2.27E101 2.25E101 2.24E101 2.20E101
0.10 2.29E101 2.29E101 2.28E101 2.23E101 2.20E101 2.17E101 2.08E101
0.20 2.29E101 2.29E101 2.24E101 2.09E101 1.98E101 1.92E101 1.71E101
0.30 2.28E101 2.28E101 2.19E101 1.91E101 1.75E101 1.67E101 1.41E101
0.40 2.27E101 2.26E101 2.12E101 1.74E101 1.55E101 1.46E101 1.19E101
0.50 2.26E101 2.25E101 2.04E101 1.58E101 1.39E101 1.28E101 9.93E100
0.60 2.25E101 2.23E101 1.95E101 1.45E101 1.24E101 1.13E101 8.28E100
0.70 2.24E101 2.20E101 1.87E101 1.33E101 1.11E101 1.00E101 6.91E100
0.80 2.22E101 2.18E101 1.79E101 1.22E101 9.97E100 8.81E100 5.80E100
1.00 2.18E101 2.12E101 1.64E101 1.03E101 7.95E100 6.85E100 4.26E100
1.20 2.13E101 2.05E101 1.51E101 8.67E100 6.36E100 5.39E100 3.31E100
1.50 2.03E101 1.95E101 1.34E101 6.71E100 4.69E100 3.94E100 2.42E100
1.70 1.97E101 1.88E101 1.24E101 5.71E100 3.94E100 3.29E100 2.00E100
2.00 1.87E101 1.78E101 1.10E101 4.56E100 3.14E100 2.60E100 1.49E100
2.50 1.74E101 1.63E101 9.05E100 3.32E100 2.29E100 1.84E100 8.91E201
3.00 1.63E101 1.50E101 7.41E100 2.55E100 1.70E100 1.31E100 5.33E201
3.50 1.53E101 1.38E101 6.09E100 2.01E100 1.24E100 9.15E201 3.34E201
4.00 1.44E101 1.27E101 5.08E100 1.59E100 8.99E201 6.40E201 2.25E201
5.00 1.27E101 1.09E101 3.71E100 9.89E201 4.77E201 3.31E201 1.28E201
6.00 1.08E101 9.22E100 2.88E100 6.11E201 2.74E201 1.94E201 9.03E202
7.00 9.13E100 7.82E100 2.31E100 3.89E201 1.77E201 1.30E201 6.85E202
8.00 7.71E100 6.64E100 1.87E100 2.61E201 1.29E201 9.65E202 5.18E202
9.00 6.59E100 5.67E100 1.50E100 1.87E201 1.02E201 7.70E202 3.82E202
10.00 5.73E100 4.89E100 1.20E100 1.41E201 8.41E202 6.36E202 2.76E202
12.50 4.39E100 3.56E100 6.74E201 8.59E202 5.46E202 3.92E202 1.16E202
15.00 3.63E100 2.74E100 3.90E201 6.03E202 3.39E202 2.23E202 4.85E203
17.50 3.07E100 2.18E100 2.43E201 4.31E202 2.00E202 1.21E202 2.10E203
20.00 2.54E100 1.74E100 1.66E201 3.01E202 1.16E202 6.51E203 9.58E204
22.50 2.04E100 1.38E100 1.23E201 2.04E202 6.67E203 3.53E203 4.62E204
25.00 1.59E100 1.08E100 9.81E202 1.35E202 3.89E203 1.96E203 2.36E204
27.50 1.22E100 8.46E201 8.12E202 8.88E203 2.31E203 1.12E203 1.27E204
30.00 9.26E201 6.61E201 6.85E202 5.83E203 1.39E203 6.55E204 7.21E205
35.00 5.44E201 4.09E201 4.91E202 2.56E203 5.44E204 2.45E204 2.70E205
40.00 3.37E201 2.64E201 3.44E202 1.17E203 2.31E204 1.02E204 1.20E205
45.00 2.24E201 1.79E201 2.35E202 5.65E204 1.07E204 4.76E205 6.32E206
50.00 1.61E201 1.29E201 1.58E202 2.88E204 5.41E205 2.44E205 3.81E206
55.00 1.23E201 9.76E202 1.06E202 1.55E204 2.94E205 1.37E205 2.57E206
60.00 9.94E202 7.73E202 7.12E203 8.86E205 1.73E205 8.37E206 1.91E206
65.00 8.38E202 6.34E202 4.84E203 5.34E205 1.09E205 5.53E206 1.52E206
70.00 7.28E202 5.35E202 3.36E203 3.41E205 7.41E206 3.92E206 1.29E206
75.00 6.47E202 4.61E202 2.38E203 2.30E205 5.35E206 2.96E206 1.15E206
80.00 5.87E202 4.05E202 1.74E203 1.63E205 4.10E206 2.37E206 1.05E206
85.00 5.41E202 3.62E202 1.31E203 1.23E205 3.32E206 2.00E206 1.00E206
90.00 5.07E202 3.30E202 1.01E203 9.69E206 2.83E206 1.77E206 9.79E207
95.00 4.83E202 3.06E202 8.13E204 8.01E206 2.52E206 1.63E206 9.78E207
105.00 4.57E202 2.76E202 5.72E204 6.11E206 2.20E206 1.51E206 1.03E206
120.00 4.53E202 2.59E202 4.05E204 5.00E206 2.12E206 1.55E206 1.19E206
135.00 4.70E202 2.58E202 3.31E204 4.69E206 2.25E206 1.71E206 1.41E206
150.00 4.89E202 2.61E202 2.95E204 4.66E206 2.42E206 1.90E206 1.63E206
165.00 5.02E202 2.64E202 2.78E204 4.70E206 2.56E206 2.04E206 1.79E206
180.00 5.07E202 2.65E202 2.73E204 4.72E206 2.61E206 2.10E206 1.85E206
total 3.88E100 2.96E100 5.65E201 1.25E201 7.45E202 5.76E202 2.90E202
rel ff 4.05E100 3.00E100 5.81E201 1.28E201 7.65E202 5.93E202 2.98E202
nrl ff 4.07E100 3.01E100 5.83E201 1.29E201 7.68E202 5.95E202 2.99E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Chlorine (Z517)
0.00 2.29E101 2.29E101 2.29E101 2.29E101 2.29E101 2.30E101 2.30E101
0.01 2.29E101 2.28E101 2.28E101 2.28E101 2.28E101 2.29E101 2.29E101
0.02 2.28E101 2.27E101 2.27E101 2.26E101 2.26E101 2.25E101 2.25E101
0.04 2.23E101 2.21E101 2.20E101 2.19E101 2.16E101 2.14E101 2.12E101
0.06 2.17E101 2.12E101 2.11E101 2.08E101 2.03E101 1.99E101 1.96E101
0.10 2.01E101 1.90E101 1.88E101 1.82E101 1.74E101 1.69E101 1.67E101
0.20 1.59E101 1.43E101 1.40E101 1.33E101 1.22E101 1.15E101 1.11E101
0.30 1.29E101 1.11E101 1.07E101 9.83E100 8.52E100 7.47E100 6.77E100
0.40 1.05E101 8.53E100 8.14E100 7.19E100 5.90E100 4.96E100 4.37E100
0.50 8.45E100 6.54E100 6.18E100 5.34E100 4.29E100 3.61E100 3.22E100
0.60 6.84E100 5.11E100 4.81E100 4.12E100 3.34E100 2.89E100 2.67E100
0.70 5.59E100 4.11E100 3.87E100 3.33E100 2.75E100 2.45E100 2.32E100
0.80 4.65E100 3.42E100 3.22E100 2.79E100 2.34E100 2.10E100 1.99E100
1.00 3.39E100 2.53E100 2.39E100 2.08E100 1.71E100 1.46E100 1.31E100
1.20 2.62E100 1.93E100 1.81E100 1.54E100 1.20E100 9.46E201 7.83E201
1.50 1.86E100 1.25E100 1.15E100 9.24E201 6.52E201 4.77E201 3.77E201
1.70 1.47E100 9.23E201 8.34E201 6.40E201 4.32E201 3.13E201 2.51E201
2.00 1.03E100 5.81E201 5.14E201 3.77E201 2.48E201 1.86E201 1.59E201
2.50 5.67E201 2.91E201 2.55E201 1.85E201 1.28E201 1.07E201 1.03E201
3.00 3.29E201 1.72E201 1.52E201 1.15E201 8.60E202 7.75E202 7.81E202
3.50 2.10E201 1.19E201 1.08E201 8.62E202 6.69E202 5.78E202 5.36E202
4.00 1.48E201 9.38E202 8.67E202 7.20E202 5.47E202 4.16E202 3.27E202
5.00 9.18E202 6.54E202 6.14E202 5.14E202 3.50E202 2.10E202 1.26E202
6.00 6.52E202 4.36E202 4.00E202 3.15E202 1.97E202 1.13E202 6.82E203
7.00 4.69E202 2.69E202 2.39E202 1.73E202 1.04E202 6.44E203 4.46E203
8.00 3.29E202 1.60E202 1.37E202 9.27E203 5.39E203 3.68E203 2.96E203
9.00 2.24E202 9.49E203 7.92E203 5.05E203 2.87E203 2.10E203 1.88E203
10.00 1.50E202 5.67E203 4.63E203 2.83E203 1.58E203 1.20E203 1.14E203
12.50 5.36E203 1.68E203 1.33E203 7.63E204 4.07E204 3.14E204 3.08E204
15.00 2.00E203 5.58E204 4.34E204 2.40E204 1.23E204 9.07E205 8.61E205
17.50 7.99E204 2.08E204 1.60E204 8.62E205 4.21E205 2.93E205 2.61E205
20.00 3.46E204 8.64E205 6.61E205 3.51E205 1.64E205 1.07E205 8.87E206
22.50 1.62E204 3.99E205 3.05E205 1.61E205 7.36E206 4.51E206 3.47E206
25.00 8.17E205 2.04E205 1.57E205 8.38E206 3.79E206 2.22E206 1.61E206
27.50 4.42E205 1.15E205 8.91E206 4.87E206 2.23E206 1.27E206 8.82E207
30.00 2.55E205 7.04E206 5.54E206 3.14E206 1.49E206 8.44E207 5.67E207
35.00 1.02E205 3.31E206 2.71E206 1.67E206 8.61E207 4.80E207 3.00E207
40.00 5.07E206 2.00E206 1.71E206 1.17E206 6.62E207 3.63E207 2.11E207
45.00 3.01E206 1.47E206 1.31E206 9.91E207 6.07E207 3.25E207 1.74E207
50.00 2.04E206 1.20E206 1.11E206 9.12E207 5.88E207 3.02E207 1.48E207
55.00 1.54E206 1.07E206 1.02E206 8.90E207 5.98E207 2.96E207 1.36E207
60.00 1.26E206 9.90E207 9.65E207 8.85E207 6.17E207 3.05E207 1.36E207
65.00 1.08E206 9.31E207 9.20E207 8.69E207 6.23E207 3.10E207 1.39E207
70.00 9.80E207 8.97E207 8.96E207 8.64E207 6.36E207 3.25E207 1.49E207
75.00 9.19E207 8.77E207 8.81E207 8.62E207 6.50E207 3.45E207 1.65E207
80.00 8.79E207 8.63E207 8.70E207 8.56E207 6.60E207 3.64E207 1.82E207
85.00 8.58E207 8.55E207 8.63E207 8.53E207 6.71E207 3.87E207 2.04E207
90.00 8.62E207 8.71E207 8.80E207 8.73E207 7.00E207 4.21E207 2.33E207
95.00 8.78E207 8.94E207 9.03E207 8.97E207 7.31E207 4.56E207 2.63E207
105.00 9.45E207 9.67E207 9.75E207 9.71E207 8.14E207 5.44E207 3.40E207
120.00 1.12E206 1.15E206 1.16E206 1.15E206 9.96E207 7.16E207 4.90E207
135.00 1.35E206 1.39E206 1.40E206 1.39E206 1.22E206 9.15E207 6.59E207
150.00 1.58E206 1.61E206 1.62E206 1.61E206 1.43E206 1.11E206 8.28E207
165.00 1.74E206 1.77E206 1.78E206 1.77E206 1.58E206 1.25E206 9.54E207
180.00 1.80E206 1.83E206 1.84E206 1.83E206 1.64E206 1.30E206 1.00E206
total 2.09E202 1.37E202 1.27E202 1.04E202 8.00E203 6.55E203 5.77E203
rel ff 2.15E202 1.41E202 1.29E202 1.06E202 8.02E203 6.59E203 5.82E203
nrl ff 2.16E202 1.41E202 1.30E202 1.06E202 8.05E203 6.61E203 5.84E203
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Argon (Z518)
0.00 2.58E101 2.57E101 2.57E101 2.57E101 2.57E101 2.57E101 2.57E101
0.01 2.58E101 2.57E101 2.57E101 2.57E101 2.56E101 2.56E101 2.56E101
0.02 2.58E101 2.57E101 2.57E101 2.56E101 2.56E101 2.56E101 2.56E101
0.04 2.57E101 2.57E101 2.57E101 2.56E101 2.55E101 2.54E101 2.52E101
0.06 2.57E101 2.57E101 2.56E101 2.54E101 2.53E101 2.52E101 2.47E101
0.10 2.57E101 2.57E101 2.55E101 2.50E101 2.47E101 2.44E101 2.33E101
0.20 2.57E101 2.57E101 2.51E101 2.35E101 2.23E101 2.16E101 1.92E101
0.30 2.56E101 2.55E101 2.45E101 2.15E101 1.97E101 1.88E101 1.60E101
0.40 2.55E101 2.54E101 2.38E101 1.96E101 1.75E101 1.65E101 1.34E101
0.50 2.54E101 2.52E101 2.29E101 1.79E101 1.57E101 1.46E101 1.12E101
0.60 2.53E101 2.50E101 2.20E101 1.64E101 1.41E101 1.28E101 9.31E100
0.70 2.51E101 2.47E101 2.11E101 1.50E101 1.26E101 1.13E101 7.74E100
0.80 2.49E101 2.44E101 2.02E101 1.38E101 1.13E101 9.93E100 6.48E100
1.00 2.45E101 2.38E101 1.85E101 1.16E101 8.94E100 7.67E100 4.75E100
1.20 2.39E101 2.31E101 1.71E101 9.77E100 7.11E100 6.01E100 3.72E100
1.50 2.28E101 2.19E101 1.52E101 7.52E100 5.23E100 4.40E100 2.79E100
1.70 2.21E101 2.12E101 1.41E101 6.37E100 4.40E100 3.71E100 2.35E100
2.00 2.11E101 2.01E101 1.25E101 5.09E100 3.55E100 2.98E100 1.79E100
2.50 1.96E101 1.84E101 1.02E101 3.74E100 2.66E100 2.17E100 1.09E100
3.00 1.84E101 1.69E101 8.31E100 2.92E100 2.02E100 1.57E100 6.46E201
3.50 1.74E101 1.56E101 6.81E100 2.34E100 1.50E100 1.11E100 3.97E201
4.00 1.65E101 1.44E101 5.66E100 1.89E100 1.10E100 7.79E201 2.61E201
5.00 1.44E101 1.23E101 4.16E100 1.20E100 5.76E201 3.95E201 1.45E201
6.00 1.22E101 1.04E101 3.27E100 7.43E201 3.22E201 2.25E201 1.02E201
7.00 1.02E101 8.79E100 2.67E100 4.68E201 2.04E201 1.47E201 7.83E202
8.00 8.56E100 7.43E100 2.20E100 3.09E201 1.46E201 1.09E201 6.04E202
9.00 7.26E100 6.33E100 1.80E100 2.16E201 1.15E201 8.71E202 4.56E202
10.00 6.27E100 5.46E100 1.45E100 1.62E201 9.51E202 7.25E202 3.37E202
12.50 4.82E100 3.99E100 8.21E201 9.70E202 6.33E202 4.63E202 1.49E202
15.00 4.08E100 3.13E100 4.67E201 6.89E202 4.07E202 2.76E202 6.49E203
17.50 3.55E100 2.53E100 2.84E201 5.04E202 2.49E202 1.55E202 2.90E203
20.00 3.03E100 2.06E100 1.90E201 3.61E202 1.48E202 8.60E203 1.35E203
22.50 2.48E100 1.65E100 1.40E201 2.51E202 8.80E203 4.79E203 6.60E204
25.00 1.96E100 1.31E100 1.11E201 1.71E202 5.25E203 2.71E203 3.40E204
27.50 1.52E100 1.03E100 9.18E202 1.15E202 3.17E203 1.57E203 1.84E204
30.00 1.15E100 8.07E201 7.78E202 7.70E203 1.94E203 9.29E204 1.04E204
35.00 6.69E201 4.95E201 5.68E202 3.49E203 7.73E204 3.53E204 3.85E205
40.00 4.05E201 3.14E201 4.07E202 1.64E203 3.33E204 1.48E204 1.68E205
45.00 2.62E201 2.09E201 2.85E202 8.02E204 1.55E204 6.86E205 8.61E206
50.00 1.84E201 1.48E201 1.96E202 4.13E204 7.80E205 3.49E205 5.04E206
55.00 1.39E201 1.11E201 1.34E202 2.24E204 4.22E205 1.94E205 3.31E206
60.00 1.11E201 8.77E202 9.19E203 1.28E204 2.46E205 1.17E205 2.40E206
65.00 9.29E202 7.19E202 6.35E203 7.73E205 1.54E205 7.57E206 1.87E206
70.00 8.06E202 6.06E202 4.47E203 4.92E205 1.03E205 5.29E206 1.56E206
75.00 7.17E202 5.24E202 3.21E203 3.30E205 7.33E206 3.94E206 1.38E206
80.00 6.52E202 4.63E202 2.37E203 2.34E205 5.54E206 3.11E206 1.25E206
85.00 6.03E202 4.16E202 1.80E203 1.74E205 4.44E206 2.59E206 1.18E206
90.00 5.69E202 3.82E202 1.41E203 1.37E205 3.74E206 2.27E206 1.15E206
95.00 5.44E202 3.56E202 1.14E203 1.12E205 3.29E206 2.06E206 1.14E206
105.00 5.21E202 3.25E202 8.07E204 8.46E206 2.83E206 1.88E206 1.19E206
120.00 5.26E202 3.11E202 5.78E204 6.80E206 2.68E206 1.90E206 1.38E206
135.00 5.52E202 3.13E202 4.76E204 6.28E206 2.79E206 2.07E206 1.63E206
150.00 5.81E202 3.20E202 4.26E204 6.17E206 2.98E206 2.28E206 1.87E206
165.00 6.01E202 3.26E202 4.02E204 6.18E206 3.13E206 2.44E206 2.05E206
180.00 6.08E202 3.28E202 3.94E204 6.19E206 3.19E206 2.50E206 2.12E206
total 4.50E100 3.43E100 6.57E201 1.45E201 8.69E202 6.72E202 3.39E202
rel ff 4.67E100 3.47E100 6.74E201 1.49E201 8.91E202 6.91E202 3.47E202
nrl ff 4.69E100 3.48E100 6.77E201 1.50E201 8.94E202 6.94E202 3.49E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Argon (Z518)
0.00 2.57E101 2.57E101 2.57E101 2.57E101 2.57E101 2.57E101 2.57E101
0.01 2.56E101 2.56E101 2.56E101 2.56E101 2.56E101 2.56E101 2.56E101
0.02 2.55E101 2.54E101 2.54E101 2.54E101 2.53E101 2.52E101 2.52E101
0.04 2.51E101 2.48E101 2.47E101 2.45E101 2.42E101 2.40E101 2.37E101
0.06 2.44E101 2.38E101 2.37E101 2.33E101 2.27E101 2.22E101 2.19E101
0.10 2.26E101 2.14E101 2.11E101 2.05E101 1.96E101 1.90E101 1.87E101
0.20 1.80E101 1.62E101 1.59E101 1.50E101 1.38E101 1.30E101 1.25E101
0.30 1.46E101 1.26E101 1.22E101 1.11E101 9.65E100 8.47E100 7.69E100
0.40 1.18E101 9.61E100 9.17E100 8.10E100 6.68E100 5.68E100 5.07E100
0.50 9.51E100 7.32E100 6.92E100 5.98E100 4.87E100 4.18E100 3.81E100
0.60 7.65E100 5.70E100 5.36E100 4.61E100 3.80E100 3.37E100 3.19E100
0.70 6.24E100 4.59E100 4.32E100 3.73E100 3.14E100 2.86E100 2.76E100
0.80 5.18E100 3.84E100 3.62E100 3.16E100 2.68E100 2.44E100 2.33E100
1.00 3.82E100 2.90E100 2.75E100 2.41E100 1.99E100 1.68E100 1.47E100
1.20 3.00E100 2.27E100 2.14E100 1.84E100 1.41E100 1.07E100 8.48E201
1.50 2.19E100 1.52E100 1.40E100 1.12E100 7.73E201 5.36E201 4.00E201
1.70 1.76E100 1.13E100 1.02E100 7.81E201 5.12E201 3.54E201 2.70E201
2.00 1.25E100 7.07E201 6.25E201 4.54E201 2.92E201 2.14E201 1.79E201
2.50 6.88E201 3.44E201 2.99E201 2.14E201 1.48E201 1.28E201 1.28E201
3.00 3.91E201 1.96E201 1.73E201 1.30E201 9.89E202 9.49E202 1.03E201
3.50 2.44E201 1.35E201 1.21E201 9.65E202 7.72E202 7.13E202 7.11E202
4.00 1.69E201 1.05E201 9.74E202 8.13E202 6.36E202 5.09E202 4.20E202
5.00 1.04E201 7.50E202 7.08E202 6.00E202 4.15E202 2.48E202 1.48E202
6.00 7.45E202 5.16E202 4.78E202 3.82E202 2.37E202 1.31E202 7.44E203
7.00 5.49E202 3.29E202 2.94E202 2.16E202 1.26E202 7.31E203 4.66E203
8.00 3.96E202 2.02E202 1.74E202 1.18E202 6.62E203 4.14E203 3.01E203
9.00 2.77E202 1.23E202 1.03E202 6.56E203 3.54E203 2.34E203 1.87E203
10.00 1.90E202 7.51E203 6.15E203 3.74E203 1.96E203 1.33E203 1.12E203
12.50 7.17E203 2.32E203 1.83E203 1.03E203 5.05E204 3.41E204 2.95E204
15.00 2.77E203 7.88E204 6.11E204 3.29E204 1.53E204 9.88E205 8.26E205
17.50 1.14E203 2.98E204 2.28E204 1.19E204 5.31E205 3.26E205 2.59E205
20.00 4.98E204 1.24E204 9.46E205 4.87E205 2.11E205 1.24E205 9.33E206
22.50 2.35E204 5.74E205 4.36E205 2.24E205 9.58E206 5.44E206 3.94E206
25.00 1.18E204 2.91E205 2.22E205 1.16E205 5.00E206 2.81E206 1.98E206
27.50 6.37E205 1.61E205 1.24E205 6.64E206 2.98E206 1.69E206 1.19E206
30.00 3.65E205 9.69E206 7.57E206 4.22E206 2.00E206 1.18E206 8.30E207
35.00 1.42E205 4.37E206 3.54E206 2.18E206 1.17E206 7.22E207 5.08E207
40.00 6.80E206 2.53E206 2.15E206 1.48E206 8.99E207 5.76E207 3.96E207
45.00 3.89E206 1.79E206 1.59E206 1.22E206 8.20E207 5.26E207 3.40E207
50.00 2.56E206 1.43E206 1.32E206 1.10E206 7.89E207 4.87E207 2.89E207
55.00 1.89E206 1.25E206 1.19E206 1.06E206 7.93E207 4.70E207 2.57E207
60.00 1.51E206 1.14E206 1.12E206 1.05E206 8.12E207 4.71E207 2.47E207
65.00 1.28E206 1.07E206 1.06E206 1.03E206 8.13E207 4.69E207 2.41E207
70.00 1.14E206 1.03E206 1.03E206 1.02E206 8.24E207 4.80E207 2.49E207
75.00 1.06E206 1.00E206 1.01E206 1.02E206 8.39E207 5.01E207 2.66E207
80.00 1.01E206 9.86E207 9.99E207 1.01E206 8.48E207 5.21E207 2.87E207
85.00 9.85E207 9.77E207 9.92E207 1.01E206 8.59E207 5.47E207 3.15E207
90.00 9.87E207 9.96E207 1.01E206 1.03E206 8.92E207 5.87E207 3.52E207
95.00 1.00E206 1.02E206 1.04E206 1.06E206 9.27E207 6.29E207 3.90E207
105.00 1.08E206 1.11E206 1.12E206 1.15E206 1.02E206 7.36E207 4.91E207
120.00 1.28E206 1.32E206 1.33E206 1.36E206 1.24E206 9.48E207 6.84E207
135.00 1.54E206 1.58E206 1.60E206 1.63E206 1.50E206 1.19E206 8.98E207
150.00 1.79E206 1.84E206 1.86E206 1.88E206 1.75E206 1.42E206 1.11E206
165.00 1.97E206 2.02E206 2.04E206 2.06E206 1.93E206 1.60E206 1.27E206
180.00 2.04E206 2.09E206 2.11E206 2.13E206 2.00E206 1.66E206 1.33E206
total 2.44E202 1.60E202 1.48E202 1.22E202 9.28E203 7.55E203 6.65E203
rel ff 2.51E202 1.64E202 1.51E202 1.23E202 9.34E203 7.68E203 6.78E203
nrl ff 2.52E202 1.65E202 1.52E202 1.24E202 9.39E203 7.71E203 6.81E203
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Potassium (Z519)
0.00 2.87E101 2.87E101 2.86E101 2.86E101 2.86E101 2.86E101 2.86E101
0.01 2.87E101 2.87E101 2.86E101 2.86E101 2.86E101 2.86E101 2.86E101
0.02 2.87E101 2.87E101 2.86E101 2.86E101 2.85E101 2.85E101 2.85E101
0.04 2.87E101 2.87E101 2.86E101 2.85E101 2.84E101 2.83E101 2.81E101
0.06 2.87E101 2.87E101 2.86E101 2.83E101 2.82E101 2.81E101 2.76E101
0.10 2.87E101 2.87E101 2.85E101 2.79E101 2.75E101 2.72E101 2.60E101
0.20 2.87E101 2.86E101 2.80E101 2.62E101 2.49E101 2.42E101 2.16E101
0.30 2.86E101 2.85E101 2.74E101 2.41E101 2.21E101 2.11E101 1.80E101
0.40 2.84E101 2.83E101 2.66E101 2.20E101 1.97E101 1.86E101 1.52E101
0.50 2.83E101 2.81E101 2.56E101 2.01E101 1.77E101 1.64E101 1.27E101
0.60 2.82E101 2.79E101 2.46E101 1.85E101 1.59E101 1.45E101 1.05E101
0.70 2.80E101 2.76E101 2.36E101 1.70E101 1.42E101 1.28E101 8.67E100
0.80 2.78E101 2.73E101 2.26E101 1.56E101 1.27E101 1.12E101 7.25E100
1.00 2.73E101 2.66E101 2.08E101 1.31E101 1.00E101 8.60E100 5.32E100
1.20 2.67E101 2.58E101 1.92E101 1.10E101 7.96E100 6.73E100 4.19E100
1.50 2.55E101 2.45E101 1.71E101 8.43E100 5.84E100 4.93E100 3.19E100
1.70 2.47E101 2.37E101 1.59E101 7.14E100 4.93E100 4.17E100 2.71E100
2.00 2.36E101 2.25E101 1.41E101 5.70E100 4.00E100 3.38E100 2.10E100
2.50 2.20E101 2.07E101 1.15E101 4.20E100 3.04E100 2.51E100 1.29E100
3.00 2.08E101 1.91E101 9.33E100 3.32E100 2.35E100 1.85E100 7.69E201
3.50 1.97E101 1.76E101 7.62E100 2.70E100 1.78E100 1.32E100 4.68E201
4.00 1.87E101 1.63E101 6.33E100 2.20E100 1.31E100 9.29E201 3.04E201
5.00 1.64E101 1.39E101 4.66E100 1.42E100 6.85E201 4.67E201 1.65E201
6.00 1.39E101 1.17E101 3.70E100 8.85E201 3.78E201 2.61E201 1.15E201
7.00 1.15E101 9.88E100 3.06E100 5.55E201 2.35E201 1.69E201 8.88E202
8.00 9.57E100 8.34E100 2.55E100 3.62E201 1.66E201 1.23E201 6.94E202
9.00 8.06E100 7.09E100 2.11E100 2.51E201 1.30E201 9.85E202 5.33E202
10.00 6.94E100 6.11E100 1.72E100 1.86E201 1.08E201 8.23E202 4.02E202
12.50 5.32E100 4.48E100 9.80E201 1.10E201 7.25E202 5.39E202 1.87E202
15.00 4.56E100 3.54E100 5.54E201 7.83E202 4.79E202 3.31E202 8.44E203
17.50 4.04E100 2.90E100 3.33E201 5.82E202 3.02E202 1.93E202 3.88E203
20.00 3.52E100 2.39E100 2.20E201 4.26E202 1.85E202 1.10E202 1.85E203
22.50 2.94E100 1.94E100 1.60E201 3.03E202 1.13E202 6.29E203 9.18E204
25.00 2.35E100 1.56E100 1.26E201 2.11E202 6.87E203 3.63E203 4.77E204
27.50 1.83E100 1.23E100 1.04E201 1.45E202 4.22E203 2.14E203 2.59E204
30.00 1.40E100 9.64E201 8.82E202 9.88E203 2.63E203 1.28E203 1.47E204
35.00 8.09E201 5.90E201 6.49E202 4.62E203 1.07E203 4.94E204 5.40E205
40.00 4.83E201 3.70E201 4.73E202 2.22E203 4.66E204 2.09E204 2.32E205
45.00 3.08E201 2.45E201 3.38E202 1.11E203 2.19E204 9.68E205 1.16E205
50.00 2.13E201 1.72E201 2.37E202 5.77E204 1.10E204 4.90E205 6.63E206
55.00 1.58E201 1.28E201 1.65E202 3.15E204 5.94E205 2.69E205 4.25E206
60.00 1.25E201 1.00E201 1.15E202 1.81E204 3.44E205 1.60E205 3.01E206
65.00 1.04E201 8.18E202 8.10E203 1.09E204 2.13E205 1.03E205 2.31E206
70.00 8.99E202 6.89E202 5.78E203 6.94E205 1.41E205 7.07E206 1.90E206
75.00 7.98E202 5.96E202 4.21E203 4.64E205 9.92E206 5.20E206 1.65E206
80.00 7.25E202 5.27E202 3.14E203 3.27E205 7.43E206 4.05E206 1.49E206
85.00 6.72E202 4.75E202 2.40E203 2.43E205 5.89E206 3.34E206 1.39E206
90.00 6.34E202 4.37E202 1.90E203 1.90E205 4.91E206 2.89E206 1.35E206
95.00 6.09E202 4.10E202 1.54E203 1.55E205 4.28E206 2.61E206 1.33E206
105.00 5.87E202 3.78E202 1.11E203 1.16E205 3.62E206 2.34E206 1.38E206
120.00 6.00E202 3.65E202 8.03E204 9.15E206 3.37E206 2.32E206 1.59E206
135.00 6.37E202 3.73E202 6.66E204 8.34E206 3.46E206 2.50E206 1.86E206
150.00 6.76E202 3.84E202 5.98E204 8.11E206 3.66E206 2.73E206 2.14E206
165.00 7.03E202 3.93E202 5.65E204 8.07E206 3.82E206 2.90E206 2.34E206
180.00 7.12E202 3.96E202 5.55E204 8.07E206 3.89E206 2.96E206 2.41E206
total 5.18E100 3.94E100 7.59E201 1.68E201 1.01E201 7.78E202 3.92E202
rel ff 5.30E100 3.94E100 7.72E201 1.71E201 1.02E201 7.93E202 3.99E202
nrl ff 5.33E100 3.97E100 7.77E201 1.72E201 1.03E201 7.99E202 4.01E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Potassium (Z519)
0.00 2.86E101 2.86E101 2.86E101 2.86E101 2.86E101 2.86E101 2.86E101
0.01 2.85E101 2.85E101 2.85E101 2.85E101 2.85E101 2.85E101 2.84E101
0.02 2.84E101 2.83E101 2.83E101 2.82E101 2.81E101 2.80E101 2.80E101
0.04 2.79E101 2.76E101 2.76E101 2.74E101 2.70E101 2.67E101 2.64E101
0.06 2.72E101 2.66E101 2.64E101 2.60E101 2.54E101 2.48E101 2.44E101
0.10 2.52E101 2.39E101 2.36E101 2.29E101 2.19E101 2.12E101 2.08E101
0.20 2.02E101 1.83E101 1.79E101 1.69E101 1.56E101 1.46E101 1.40E101
0.30 1.64E101 1.42E101 1.37E101 1.26E101 1.09E101 9.59E100 8.71E100
0.40 1.33E101 1.08E101 1.03E101 9.12E100 7.56E100 6.49E100 5.85E100
0.50 1.07E101 8.21E100 7.76E100 6.72E100 5.51E100 4.81E100 4.46E100
0.60 8.58E100 6.37E100 5.99E100 5.17E100 4.31E100 3.89E100 3.74E100
0.70 6.98E100 5.13E100 4.83E100 4.19E100 3.56E100 3.29E100 3.22E100
0.80 5.80E100 4.30E100 4.07E100 3.56E100 3.05E100 2.79E100 2.69E100
1.00 4.29E100 3.29E100 3.13E100 2.76E100 2.27E100 1.90E100 1.65E100
1.20 3.41E100 2.62E100 2.48E100 2.14E100 1.63E100 1.21E100 9.26E201
1.50 2.53E100 1.80E100 1.66E100 1.33E100 9.04E201 6.05E201 4.34E201
1.70 2.07E100 1.34E100 1.22E100 9.32E201 6.01E201 4.02E201 2.96E201
2.00 1.49E100 8.45E201 7.46E201 5.41E201 3.43E201 2.47E201 2.03E201
2.50 8.19E201 4.05E201 3.51E201 2.50E201 1.72E201 1.51E201 1.54E201
3.00 4.61E201 2.26E201 1.98E201 1.48E201 1.14E201 1.13E201 1.29E201
3.50 2.84E201 1.53E201 1.37E201 1.09E201 8.85E202 8.54E202 8.96E202
4.00 1.94E201 1.19E201 1.10E201 9.15E202 7.31E202 6.06E202 5.21E202
5.00 1.17E201 8.52E202 8.05E202 6.88E202 4.82E202 2.91E202 1.74E202
6.00 8.47E202 5.99E202 5.57E202 4.50E202 2.80E202 1.51E202 8.35E203
7.00 6.34E202 3.93E202 3.54E202 2.62E202 1.51E202 8.36E203 5.03E203
8.00 4.67E202 2.49E202 2.16E202 1.48E202 8.05E203 4.70E203 3.16E203
9.00 3.34E202 1.55E202 1.31E202 8.36E203 4.36E203 2.65E203 1.93E203
10.00 2.34E202 9.68E203 7.97E203 4.84E203 2.42E203 1.50E203 1.14E203
12.50 9.30E203 3.11E203 2.46E203 1.37E203 6.30E204 3.83E204 2.98E204
15.00 3.73E203 1.09E203 8.40E204 4.44E204 1.92E204 1.12E204 8.43E205
17.50 1.57E203 4.16E204 3.18E204 1.63E204 6.75E205 3.76E205 2.73E205
20.00 6.98E204 1.75E204 1.33E204 6.69E205 2.71E205 1.47E205 1.03E205
22.50 3.31E204 8.08E205 6.10E205 3.08E205 1.25E205 6.69E206 4.61E206
25.00 1.68E204 4.07E205 3.09E205 1.58E205 6.58E206 3.58E206 2.47E206
27.50 8.99E205 2.23E205 1.70E205 8.97E206 3.94E206 2.23E206 1.57E206
30.00 5.11E205 1.32E205 1.02E205 5.62E206 2.66E206 1.59E206 1.16E206
35.00 1.95E205 5.72E206 4.61E206 2.80E206 1.54E206 1.03E206 7.90E207
40.00 9.05E206 3.19E206 2.69E206 1.84E206 1.18E206 8.46E207 6.60E207
45.00 5.02E206 2.18E206 1.92E206 1.47E206 1.06E206 7.81E207 5.85E207
50.00 3.21E206 1.70E206 1.56E206 1.30E206 1.01E206 7.21E207 4.98E207
55.00 2.31E206 1.45E206 1.38E206 1.24E206 1.00E206 6.86E207 4.35E207
60.00 1.81E206 1.31E206 1.28E206 1.22E206 1.02E206 6.75E207 4.05E207
65.00 1.51E206 1.22E206 1.21E206 1.19E206 1.01E206 6.60E207 3.82E207
70.00 1.33E206 1.16E206 1.17E206 1.18E206 1.02E206 6.66E207 3.83E207
75.00 1.23E206 1.13E206 1.15E206 1.18E206 1.04E206 6.83E207 3.98E207
80.00 1.16E206 1.11E206 1.13E206 1.17E206 1.05E206 7.03E207 4.19E207
85.00 1.13E206 1.10E206 1.13E206 1.17E206 1.06E206 7.30E207 4.51E207
90.00 1.13E206 1.13E206 1.15E206 1.20E206 1.10E206 7.76E207 4.95E207
95.00 1.14E206 1.16E206 1.18E206 1.23E206 1.14E206 8.24E207 5.41E207
105.00 1.22E206 1.25E206 1.28E206 1.33E206 1.25E206 9.50E207 6.65E207
120.00 1.45E206 1.49E206 1.51E206 1.57E206 1.49E206 1.20E206 9.01E207
135.00 1.74E206 1.79E206 1.82E206 1.88E206 1.80E206 1.49E206 1.16E206
150.00 2.02E206 2.07E206 2.10E206 2.16E206 2.08E206 1.76E206 1.41E206
165.00 2.22E206 2.28E206 2.31E206 2.37E206 2.29E206 1.96E206 1.60E206
180.00 2.29E206 2.36E206 2.39E206 2.45E206 2.37E206 2.04E206 1.67E206
total 2.82E202 1.85E202 1.71E202 1.40E202 1.07E202 8.66E203 7.63E203
rel ff 2.88E202 1.88E202 1.73E202 1.41E202 1.07E202 8.82E203 7.79E203
nrl ff 2.90E202 1.90E202 1.74E202 1.42E202 1.08E202 8.88E203 7.84E203
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Calcium (Z520)
0.00 3.18E101 3.18E101 3.17E101 3.17E101 3.17E101 3.17E101 3.17E101
0.01 3.18E101 3.18E101 3.17E101 3.17E101 3.17E101 3.16E101 3.16E101
0.02 3.18E101 3.18E101 3.17E101 3.16E101 3.16E101 3.16E101 3.15E101
0.04 3.18E101 3.18E101 3.17E101 3.16E101 3.15E101 3.14E101 3.11E101
0.06 3.18E101 3.18E101 3.16E101 3.14E101 3.12E101 3.11E101 3.06E101
0.10 3.18E101 3.18E101 3.15E101 3.09E101 3.05E101 3.02E101 2.89E101
0.20 3.18E101 3.17E101 3.11E101 2.91E101 2.77E101 2.69E101 2.42E101
0.30 3.17E101 3.16E101 3.04E101 2.68E101 2.47E101 2.36E101 2.03E101
0.40 3.15E101 3.14E101 2.95E101 2.46E101 2.21E101 2.09E101 1.71E101
0.50 3.14E101 3.11E101 2.85E101 2.25E101 1.99E101 1.85E101 1.42E101
0.60 3.13E101 3.09E101 2.74E101 2.07E101 1.79E101 1.63E101 1.18E101
0.70 3.11E101 3.06E101 2.63E101 1.91E101 1.60E101 1.44E101 9.74E100
0.80 3.09E101 3.03E101 2.53E101 1.75E101 1.43E101 1.26E101 8.12E100
1.00 3.03E101 2.95E101 2.33E101 1.48E101 1.13E101 9.66E100 5.95E100
1.20 2.96E101 2.87E101 2.16E101 1.24E101 8.93E100 7.54E100 4.70E100
1.50 2.84E101 2.73E101 1.92E101 9.47E100 6.54E100 5.53E100 3.60E100
1.70 2.75E101 2.64E101 1.78E101 8.00E100 5.52E100 4.68E100 3.08E100
2.00 2.63E101 2.52E101 1.59E101 6.38E100 4.49E100 3.81E100 2.41E100
2.50 2.46E101 2.32E101 1.29E101 4.72E100 3.44E100 2.86E100 1.51E100
3.00 2.33E101 2.14E101 1.05E101 3.74E100 2.69E100 2.13E100 9.02E201
3.50 2.22E101 1.98E101 8.55E100 3.06E100 2.06E100 1.54E100 5.48E201
4.00 2.10E101 1.83E101 7.09E100 2.52E100 1.52E100 1.09E100 3.54E201
5.00 1.85E101 1.56E101 5.22E100 1.65E100 8.03E201 5.47E201 1.89E201
6.00 1.56E101 1.32E101 4.16E100 1.04E100 4.41E201 3.04E201 1.30E201
7.00 1.30E101 1.11E101 3.46E100 6.50E201 2.72E201 1.94E201 1.00E201
8.00 1.07E101 9.36E100 2.91E100 4.23E201 1.90E201 1.40E201 7.87E202
9.00 9.01E100 7.96E100 2.42E100 2.92E201 1.47E201 1.11E201 6.12E202
10.00 7.73E100 6.85E100 1.99E100 2.14E201 1.22E201 9.30E202 4.69E202
12.50 5.92E100 5.03E100 1.15E100 1.25E201 8.21E202 6.16E202 2.28E202
15.00 5.08E100 3.99E100 6.50E201 8.86E202 5.53E202 3.89E202 1.07E202
17.50 4.54E100 3.29E100 3.88E201 6.63E202 3.58E202 2.34E202 5.07E203
20.00 4.00E100 2.73E100 2.54E201 4.92E202 2.26E202 1.38E202 2.47E203
22.50 3.38E100 2.24E100 1.84E201 3.57E202 1.41E202 8.06E203 1.24E203
25.00 2.74E100 1.81E100 1.43E201 2.53E202 8.76E203 4.75E203 6.54E204
27.50 2.16E100 1.44E100 1.18E201 1.78E202 5.48E203 2.84E203 3.58E204
30.00 1.66E100 1.13E100 9.96E202 1.24E202 3.47E203 1.73E203 2.04E204
35.00 9.64E201 6.94E201 7.35E202 5.96E203 1.44E203 6.77E204 7.45E205
40.00 5.74E201 4.35E201 5.42E202 2.93E203 6.38E204 2.89E204 3.16E205
45.00 3.63E201 2.85E201 3.93E202 1.49E203 3.01E204 1.34E204 1.55E205
50.00 2.48E201 1.99E201 2.81E202 7.86E204 1.52E204 6.76E205 8.66E206
55.00 1.82E201 1.47E201 1.99E202 4.33E204 8.20E205 3.69E205 5.43E206
60.00 1.43E201 1.15E201 1.41E202 2.50E204 4.72E205 2.17E205 3.76E206
65.00 1.18E201 9.33E202 1.01E202 1.51E204 2.90E205 1.38E205 2.84E206
70.00 1.01E201 7.84E202 7.29E203 9.61E205 1.91E205 9.38E206 2.29E206
75.00 8.91E202 6.77E202 5.37E203 6.42E205 1.33E205 6.81E206 1.97E206
80.00 8.07E202 5.98E202 4.05E203 4.52E205 9.87E206 5.25E206 1.76E206
85.00 7.46E202 5.40E202 3.13E203 3.34E205 7.75E206 4.29E206 1.64E206
90.00 7.04E202 4.97E202 2.49E203 2.60E205 6.41E206 3.68E206 1.57E206
95.00 6.77E202 4.67E202 2.04E203 2.11E205 5.55E206 3.29E206 1.55E206
105.00 6.55E202 4.33E202 1.48E203 1.56E205 4.63E206 2.91E206 1.60E206
120.00 6.75E202 4.23E202 1.09E203 1.22E205 4.22E206 2.84E206 1.82E206
135.00 7.23E202 4.36E202 9.09E204 1.10E205 4.28E206 3.01E206 2.12E206
150.00 7.73E202 4.53E202 8.20E204 1.06E205 4.48E206 3.25E206 2.43E206
165.00 8.07E202 4.65E202 7.77E204 1.05E205 4.65E206 3.44E206 2.65E206
180.00 8.19E202 4.70E202 7.64E204 1.05E205 4.72E206 3.51E206 2.73E206
total 5.90E100 4.50E100 8.70E201 1.93E201 1.15E201 8.93E202 4.50E202
rel ff 5.98E100 4.45E100 8.78E201 1.95E201 1.17E201 9.05E202 4.55E202
nrl ff 6.02E100 4.48E100 8.83E201 1.96E201 1.17E201 9.11E202 4.58E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Calcium (Z520)
0.00 3.17E101 3.17E101 3.17E101 3.17E101 3.16E101 3.17E101 3.17E101
0.01 3.16E101 3.16E101 3.16E101 3.16E101 3.15E101 3.15E101 3.15E101
0.02 3.15E101 3.14E101 3.14E101 3.13E101 3.12E101 3.11E101 3.10E101
0.04 3.10E101 3.06E101 3.06E101 3.03E101 2.99E101 2.96E101 2.93E101
0.06 3.02E101 2.95E101 2.93E101 2.89E101 2.82E101 2.75E101 2.71E101
0.10 2.81E101 2.67E101 2.64E101 2.56E101 2.44E101 2.36E101 2.32E101
0.20 2.27E101 2.05E101 2.01E101 1.90E101 1.75E101 1.63E101 1.56E101
0.30 1.85E101 1.60E101 1.55E101 1.42E101 1.23E101 1.08E101 9.87E100
0.40 1.50E101 1.22E101 1.16E101 1.03E101 8.56E100 7.40E100 6.72E100
0.50 1.20E101 9.21E100 8.71E100 7.55E100 6.24E100 5.50E100 5.16E100
0.60 9.63E100 7.14E100 6.72E100 5.80E100 4.87E100 4.44E100 4.32E100
0.70 7.82E100 5.74E100 5.41E100 4.70E100 4.01E100 3.74E100 3.69E100
0.80 6.49E100 4.82E100 4.56E100 4.00E100 3.43E100 3.16E100 3.05E100
1.00 4.82E100 3.71E100 3.53E100 3.11E100 2.56E100 2.13E100 1.83E100
1.20 3.85E100 2.99E100 2.83E100 2.44E100 1.85E100 1.35E100 1.02E100
1.50 2.89E100 2.08E100 1.92E100 1.55E100 1.04E100 6.84E201 4.79E201
1.70 2.38E100 1.57E100 1.42E100 1.09E100 6.99E201 4.59E201 3.31E201
2.00 1.73E100 9.92E201 8.77E201 6.37E201 4.01E201 2.85E201 2.31E201
2.50 9.59E201 4.74E201 4.10E201 2.91E201 2.00E201 1.76E201 1.81E201
3.00 5.39E201 2.62E201 2.29E201 1.69E201 1.31E201 1.33E201 1.54E201
3.50 3.29E201 1.74E201 1.56E201 1.23E201 1.01E201 9.99E202 1.08E201
4.00 2.23E201 1.35E201 1.24E201 1.03E201 8.29E202 7.07E202 6.27E202
5.00 1.33E201 9.59E202 9.06E202 7.76E202 5.50E202 3.38E202 2.06E202
6.00 9.58E202 6.83E202 6.37E202 5.18E202 3.25E202 1.75E202 9.59E203
7.00 7.22E202 4.60E202 4.16E202 3.11E202 1.79E202 9.63E203 5.58E203
8.00 5.40E202 2.99E202 2.61E202 1.80E202 9.71E203 5.39E203 3.41E203
9.00 3.94E202 1.91E202 1.62E202 1.05E202 5.33E203 3.03E203 2.05E203
10.00 2.82E202 1.22E202 1.01E202 6.17E203 2.99E203 1.72E203 1.21E203
12.50 1.18E202 4.07E203 3.24E203 1.80E203 7.90E204 4.41E204 3.15E204
15.00 4.88E203 1.46E203 1.13E203 5.92E204 2.43E204 1.30E204 9.09E205
17.50 2.11E203 5.70E204 4.34E204 2.19E204 8.64E205 4.48E205 3.03E205
20.00 9.54E204 2.42E204 1.83E204 9.07E205 3.51E205 1.79E205 1.19E205
22.50 4.57E204 1.12E204 8.41E205 4.17E205 1.63E205 8.33E206 5.53E206
25.00 2.32E204 5.60E205 4.23E205 2.13E205 8.62E206 4.56E206 3.09E206
27.50 1.24E204 3.04E205 2.31E205 1.20E205 5.16E206 2.90E206 2.05E206
30.00 7.04E205 1.78E205 1.37E205 7.42E206 3.47E206 2.11E206 1.58E206
35.00 2.64E205 7.46E206 5.96E206 3.58E206 1.99E206 1.39E206 1.14E206
40.00 1.20E205 4.01E206 3.35E206 2.26E206 1.49E206 1.16E206 9.96E207
45.00 6.46E206 2.65E206 2.31E206 1.76E206 1.32E206 1.08E206 9.05E207
50.00 4.02E206 2.00E206 1.82E206 1.52E206 1.24E206 9.91E207 7.74E207
55.00 2.82E206 1.68E206 1.58E206 1.42E206 1.22E206 9.32E207 6.67E207
60.00 2.16E206 1.49E206 1.45E206 1.38E206 1.23E206 9.06E207 6.07E207
65.00 1.78E206 1.37E206 1.36E206 1.35E206 1.22E206 8.74E207 5.60E207
70.00 1.55E206 1.31E206 1.31E206 1.33E206 1.22E206 8.71E207 5.47E207
75.00 1.41E206 1.27E206 1.29E206 1.33E206 1.24E206 8.83E207 5.55E207
80.00 1.33E206 1.25E206 1.27E206 1.33E206 1.25E206 9.00E207 5.74E207
85.00 1.28E206 1.24E206 1.26E206 1.33E206 1.26E206 9.28E207 6.07E207
90.00 1.28E206 1.26E206 1.29E206 1.36E206 1.30E206 9.79E207 6.56E207
95.00 1.29E206 1.30E206 1.33E206 1.40E206 1.35E206 1.03E206 7.09E207
105.00 1.38E206 1.40E206 1.44E206 1.52E206 1.48E206 1.18E206 8.52E207
120.00 1.63E206 1.67E206 1.70E206 1.79E206 1.76E206 1.47E206 1.13E206
135.00 1.95E206 2.01E206 2.04E206 2.13E206 2.11E206 1.79E206 1.43E206
150.00 2.25E206 2.32E206 2.36E206 2.46E206 2.43E206 2.11E206 1.72E206
165.00 2.48E206 2.55E206 2.59E206 2.69E206 2.66E206 2.34E206 1.94E206
180.00 2.56E206 2.63E206 2.67E206 2.77E206 2.75E206 2.42E206 2.02E206
total 3.24E202 2.13E202 1.96E202 1.61E202 1.22E202 9.86E203 8.70E203
rel ff 3.29E202 2.15E202 1.98E202 1.61E202 1.23E202 1.01E202 8.89E203
nrl ff 3.31E202 2.16E202 1.99E202 1.62E202 1.23E202 1.01E202 8.95E203
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Scandium (Z521)
0.00 3.51E101 3.51E101 3.49E101 3.49E101 3.49E101 3.49E101 3.49E101
0.01 3.51E101 3.51E101 3.49E101 3.49E101 3.49E101 3.49E101 3.49E101
0.02 3.51E101 3.51E101 3.49E101 3.49E101 3.49E101 3.48E101 3.48E101
0.04 3.51E101 3.51E101 3.49E101 3.48E101 3.47E101 3.47E101 3.44E101
0.06 3.51E101 3.51E101 3.49E101 3.47E101 3.45E101 3.43E101 3.38E101
0.10 3.51E101 3.50E101 3.48E101 3.42E101 3.38E101 3.35E101 3.22E101
0.20 3.50E101 3.50E101 3.43E101 3.24E101 3.10E101 3.02E101 2.73E101
0.30 3.49E101 3.48E101 3.36E101 3.01E101 2.79E101 2.68E101 2.31E101
0.40 3.48E101 3.47E101 3.28E101 2.77E101 2.52E101 2.38E101 1.96E101
0.50 3.47E101 3.44E101 3.18E101 2.56E101 2.27E101 2.12E101 1.65E101
0.60 3.45E101 3.42E101 3.07E101 2.36E101 2.05E101 1.88E101 1.37E101
0.70 3.44E101 3.39E101 2.96E101 2.18E101 1.85E101 1.66E101 1.14E101
0.80 3.42E101 3.36E101 2.85E101 2.02E101 1.66E101 1.46E101 9.54E100
1.00 3.36E101 3.28E101 2.64E101 1.71E101 1.32E101 1.13E101 6.92E100
1.20 3.29E101 3.20E101 2.45E101 1.44E101 1.05E101 8.83E100 5.33E100
1.50 3.17E101 3.06E101 2.20E101 1.11E101 7.65E100 6.38E100 3.91E100
1.70 3.09E101 2.97E101 2.05E101 9.38E100 6.38E100 5.32E100 3.27E100
2.00 2.97E101 2.84E101 1.83E101 7.43E100 5.06E100 4.21E100 2.53E100
2.50 2.79E101 2.63E101 1.50E101 5.37E100 3.72E100 3.04E100 1.63E100
3.00 2.64E101 2.44E101 1.23E101 4.12E100 2.83E100 2.25E100 1.03E100
3.50 2.51E101 2.27E101 1.00E101 3.29E100 2.16E100 1.65E100 6.59E201
4.00 2.39E101 2.10E101 8.31E100 2.67E100 1.64E100 1.21E100 4.38E201
5.00 2.12E101 1.81E101 6.01E100 1.76E100 9.30E201 6.51E201 2.31E201
6.00 1.82E101 1.53E101 4.64E100 1.15E100 5.40E201 3.75E201 1.49E201
7.00 1.54E101 1.30E101 3.75E100 7.58E201 3.38E201 2.38E201 1.09E201
8.00 1.29E101 1.10E101 3.08E100 5.11E201 2.32E201 1.67E201 8.33E202
9.00 1.09E101 9.34E100 2.54E100 3.58E201 1.73E201 1.28E201 6.50E202
10.00 9.36E100 8.02E100 2.10E100 2.63E201 1.37E201 1.03E201 5.09E202
12.50 6.89E100 5.78E100 1.27E100 1.46E201 8.72E202 6.51E202 2.66E202
15.00 5.58E100 4.44E100 7.67E201 9.78E202 5.90E202 4.23E202 1.32E202
17.50 4.74E100 3.55E100 4.77E201 7.09E202 3.98E202 2.68E202 6.52E203
20.00 4.06E100 2.89E100 3.16E201 5.26E202 2.63E202 1.66E202 3.26E203
22.50 3.42E100 2.36E100 2.25E201 3.90E202 1.70E202 1.01E202 1.68E203
25.00 2.82E100 1.91E100 1.70E201 2.86E202 1.09E202 6.13E203 8.93E204
27.50 2.29E100 1.55E100 1.35E201 2.07E202 7.01E203 3.74E203 4.93E204
30.00 1.83E100 1.25E100 1.11E201 1.49E202 4.51E203 2.31E203 2.82E204
35.00 1.14E100 8.04E201 7.85E202 7.54E203 1.93E203 9.25E204 1.03E204
40.00 7.18E201 5.25E201 5.74E202 3.83E203 8.69E204 3.99E204 4.35E205
45.00 4.66E201 3.53E201 4.23E202 1.99E203 4.15E204 1.86E204 2.10E205
50.00 3.19E201 2.48E201 3.11E202 1.07E203 2.11E204 9.37E205 1.14E205
55.00 2.31E201 1.82E201 2.27E202 5.94E204 1.14E204 5.08E205 6.99E206
60.00 1.76E201 1.39E201 1.65E202 3.45E204 6.53E205 2.97E205 4.71E206
65.00 1.41E201 1.11E201 1.21E202 2.10E204 4.00E205 1.86E205 3.46E206
70.00 1.17E201 9.08E202 8.93E203 1.33E204 2.61E205 1.25E205 2.74E206
75.00 1.00E201 7.67E202 6.69E203 8.92E205 1.80E205 9.00E206 2.30E206
80.00 8.82E202 6.65E202 5.11E203 6.27E205 1.33E205 6.85E206 2.03E206
85.00 8.00E202 5.92E202 4.00E203 4.63E205 1.03E205 5.53E206 1.86E206
90.00 7.43E202 5.39E202 3.22E203 3.59E205 8.45E206 4.69E206 1.78E206
95.00 7.07E202 5.03E202 2.66E203 2.91E205 7.24E206 4.15E206 1.74E206
105.00 6.76E202 4.63E202 1.96E203 2.13E205 5.93E206 3.60E206 1.78E206
120.00 6.98E202 4.55E202 1.46E203 1.64E205 5.28E206 3.43E206 2.00E206
135.00 7.55E202 4.73E202 1.23E203 1.46E205 5.26E206 3.58E206 2.33E206
150.00 8.13E202 4.96E202 1.12E203 1.39E205 5.42E206 3.81E206 2.65E206
165.00 8.55E202 5.13E202 1.06E203 1.37E205 5.59E206 4.00E206 2.88E206
180.00 8.70E202 5.19E202 1.04E203 1.36E205 5.66E206 4.07E206 2.97E206
total 6.62E100 5.08E100 9.85E201 2.19E201 1.31E201 1.01E201 5.11E202
rel ff 6.72E100 5.01E100 9.94E201 2.21E201 1.32E201 1.03E201 5.17E202
nrl ff 6.76E100 5.05E100 1.00E100 2.23E201 1.33E201 1.04E201 5.21E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Scandium (Z521)
0.00 3.49E101 3.49E101 3.49E101 3.49E101 3.49E101 3.49E101 3.49E101
0.01 3.49E101 3.48E101 3.48E101 3.48E101 3.48E101 3.47E101 3.47E101
0.02 3.47E101 3.46E101 3.46E101 3.45E101 3.44E101 3.43E101 3.42E101
0.04 3.42E101 3.39E101 3.38E101 3.36E101 3.32E101 3.28E101 3.26E101
0.06 3.35E101 3.28E101 3.26E101 3.22E101 3.14E101 3.08E101 3.04E101
0.10 3.14E101 2.99E101 2.96E101 2.88E101 2.76E101 2.68E101 2.62E101
0.20 2.57E101 2.34E101 2.29E101 2.17E101 2.01E101 1.88E101 1.80E101
0.30 2.12E101 1.84E101 1.79E101 1.64E101 1.43E101 1.27E101 1.16E101
0.40 1.73E101 1.42E101 1.35E101 1.20E101 1.00E101 8.68E100 7.87E100
0.50 1.40E101 1.08E101 1.02E101 8.86E100 7.28E100 6.35E100 5.87E100
0.60 1.13E101 8.37E100 7.87E100 6.76E100 5.57E100 4.97E100 4.72E100
0.70 9.17E100 6.68E100 6.26E100 5.38E100 4.47E100 4.05E100 3.90E100
0.80 7.58E100 5.51E100 5.18E100 4.46E100 3.72E100 3.34E100 3.18E100
1.00 5.49E100 4.06E100 3.83E100 3.31E100 2.68E100 2.25E100 1.98E100
1.20 4.24E100 3.15E100 2.96E100 2.53E100 1.95E100 1.50E100 1.20E100
1.50 3.07E100 2.17E100 2.02E100 1.65E100 1.16E100 8.19E201 6.14E201
1.70 2.50E100 1.68E100 1.54E100 1.21E100 8.18E201 5.64E201 4.22E201
2.00 1.84E100 1.12E100 1.01E100 7.59E201 4.96E201 3.50E201 2.75E201
2.50 1.08E100 5.81E201 5.11E201 3.73E201 2.51E201 2.01E201 1.84E201
3.00 6.45E201 3.29E201 2.89E201 2.14E201 1.56E201 1.41E201 1.46E201
3.50 4.05E201 2.13E201 1.90E201 1.46E201 1.12E201 1.04E201 1.07E201
4.00 2.75E201 1.56E201 1.41E201 1.13E201 8.76E202 7.59E202 7.05E202
5.00 1.55E201 1.01E201 9.41E202 7.82E202 5.72E202 4.02E202 2.89E202
6.00 1.05E201 7.10E202 6.59E202 5.37E202 3.59E202 2.19E202 1.37E202
7.00 7.70E202 4.98E202 4.54E202 3.50E202 2.13E202 1.20E202 7.17E203
8.00 5.78E202 3.42E202 3.04E202 2.20E202 1.23E202 6.68E203 3.99E203
9.00 4.32E202 2.29E202 1.99E202 1.35E202 7.02E203 3.78E203 2.33E203
10.00 3.20E202 1.52E202 1.28E202 8.18E203 4.03E203 2.18E203 1.40E203
12.50 1.44E202 5.33E203 4.28E203 2.44E203 1.09E203 5.98E204 4.15E204
15.00 6.30E203 1.96E203 1.53E203 8.10E204 3.38E204 1.83E204 1.29E204
17.50 2.80E203 7.79E204 5.95E204 3.02E204 1.20E204 6.33E205 4.38E205
20.00 1.30E203 3.34E204 2.53E204 1.26E204 4.87E205 2.50E205 1.69E205
22.50 6.30E204 1.55E204 1.17E204 5.77E205 2.23E205 1.14E205 7.58E206
25.00 3.22E204 7.77E205 5.85E205 2.91E205 1.15E205 6.01E206 4.04E206
27.50 1.73E204 4.18E205 3.17E205 1.61E205 6.71E206 3.65E206 2.53E206
30.00 9.78E205 2.42E205 1.85E205 9.76E206 4.35E206 2.53E206 1.84E206
35.00 3.61E205 9.78E206 7.72E206 4.46E206 2.32E206 1.53E206 1.21E206
40.00 1.60E205 5.02E206 4.12E206 2.66E206 1.64E206 1.22E206 1.02E206
45.00 8.38E206 3.15E206 2.71E206 1.96E206 1.40E206 1.12E206 9.55E207
50.00 5.04E206 2.28E206 2.04E206 1.63E206 1.28E206 1.04E206 8.50E207
55.00 3.41E206 1.85E206 1.71E206 1.48E206 1.25E206 9.95E207 7.58E207
60.00 2.55E206 1.61E206 1.54E206 1.43E206 1.26E206 9.76E207 6.99E207
65.00 2.04E206 1.46E206 1.43E206 1.39E206 1.26E206 9.44E207 6.41E207
70.00 1.75E206 1.38E206 1.37E206 1.38E206 1.27E206 9.39E207 6.16E207
75.00 1.58E206 1.35E206 1.35E206 1.39E206 1.30E206 9.50E207 6.12E207
80.00 1.47E206 1.32E206 1.34E206 1.40E206 1.32E206 9.65E207 6.21E207
85.00 1.41E206 1.32E206 1.34E206 1.41E206 1.35E206 9.93E207 6.48E207
90.00 1.39E206 1.35E206 1.38E206 1.46E206 1.40E206 1.04E206 6.92E207
95.00 1.41E206 1.39E206 1.42E206 1.51E206 1.46E206 1.10E206 7.41E207
105.00 1.50E206 1.52E206 1.55E206 1.65E206 1.60E206 1.25E206 8.83E207
120.00 1.76E206 1.81E206 1.85E206 1.95E206 1.92E206 1.56E206 1.16E206
135.00 2.10E206 2.17E206 2.22E206 2.34E206 2.30E206 1.91E206 1.47E206
150.00 2.43E206 2.52E206 2.57E206 2.69E206 2.65E206 2.24E206 1.77E206
165.00 2.67E206 2.76E206 2.82E206 2.94E206 2.91E206 2.49E206 1.99E206
180.00 2.76E206 2.85E206 2.91E206 3.04E206 3.00E206 2.58E206 2.08E206
total 3.68E202 2.41E202 2.22E202 1.82E202 1.38E202 1.12E202 9.82E203
rel ff 3.74E202 2.44E202 2.25E202 1.83E202 1.39E202 1.14E202 1.01E202
nrl ff 3.76E202 2.46E202 2.27E202 1.85E202 1.40E202 1.15E202 1.02E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Titanium (Z522)
0.00 3.85E101 3.85E101 3.83E101 3.83E101 3.83E101 3.83E101 3.83E101
0.01 3.85E101 3.85E101 3.83E101 3.83E101 3.83E101 3.83E101 3.83E101
0.02 3.85E101 3.85E101 3.83E101 3.83E101 3.82E101 3.82E101 3.82E101
0.04 3.85E101 3.85E101 3.83E101 3.82E101 3.81E101 3.81E101 3.78E101
0.06 3.85E101 3.85E101 3.83E101 3.81E101 3.79E101 3.78E101 3.73E101
0.10 3.85E101 3.85E101 3.82E101 3.76E101 3.72E101 3.69E101 3.56E101
0.20 3.85E101 3.84E101 3.77E101 3.58E101 3.45E101 3.36E101 3.07E101
0.30 3.84E101 3.83E101 3.71E101 3.35E101 3.13E101 3.01E101 2.62E101
0.40 3.83E101 3.81E101 3.62E101 3.11E101 2.83E101 2.69E101 2.23E101
0.50 3.81E101 3.79E101 3.52E101 2.88E101 2.57E101 2.40E101 1.89E101
0.60 3.80E101 3.76E101 3.41E101 2.67E101 2.33E101 2.14E101 1.58E101
0.70 3.78E101 3.73E101 3.30E101 2.48E101 2.11E101 1.90E101 1.32E101
0.80 3.76E101 3.70E101 3.19E101 2.29E101 1.90E101 1.68E101 1.11E101
1.00 3.71E101 3.63E101 2.97E101 1.96E101 1.52E101 1.31E101 7.97E100
1.20 3.64E101 3.54E101 2.77E101 1.66E101 1.21E101 1.02E101 6.02E100
1.50 3.52E101 3.41E101 2.50E101 1.28E101 8.84E100 7.31E100 4.26E100
1.70 3.44E101 3.32E101 2.33E101 1.09E101 7.31E100 6.01E100 3.50E100
2.00 3.31E101 3.18E101 2.09E101 8.57E100 5.68E100 4.65E100 2.67E100
2.50 3.12E101 2.96E101 1.73E101 6.06E100 4.02E100 3.26E100 1.76E100
3.00 2.96E101 2.75E101 1.42E101 4.55E100 3.00E100 2.38E100 1.17E100
3.50 2.82E101 2.57E101 1.16E101 3.55E100 2.29E100 1.77E100 7.80E201
4.00 2.69E101 2.39E101 9.62E100 2.84E100 1.77E100 1.33E100 5.31E201
5.00 2.40E101 2.06E101 6.86E100 1.89E100 1.07E100 7.63E201 2.77E201
6.00 2.10E101 1.76E101 5.17E100 1.28E100 6.48E201 4.53E201 1.71E201
7.00 1.80E101 1.50E101 4.06E100 8.75E201 4.11E201 2.88E201 1.19E201
8.00 1.53E101 1.27E101 3.28E100 6.08E201 2.79E201 1.97E201 8.89E202
9.00 1.30E101 1.08E101 2.69E100 4.32E201 2.02E201 1.46E201 6.95E202
10.00 1.11E101 9.29E100 2.23E100 3.17E201 1.55E201 1.13E201 5.52E202
12.50 7.95E100 6.59E100 1.41E100 1.70E201 9.33E202 6.94E202 3.06E202
15.00 6.13E100 4.93E100 8.94E201 1.08E201 6.34E202 4.59E202 1.61E202
17.50 4.99E100 3.85E100 5.76E201 7.63E202 4.41E202 3.05E202 8.20E203
20.00 4.17E100 3.08E100 3.85E201 5.65E202 3.03E202 1.97E202 4.21E203
22.50 3.50E100 2.50E100 2.71E201 4.25E202 2.03E202 1.24E202 2.21E203
25.00 2.93E100 2.04E100 2.00E201 3.20E202 1.34E202 7.73E203 1.19E203
27.50 2.44E100 1.67E100 1.54E201 2.39E202 8.76E203 4.81E203 6.64E204
30.00 2.01E100 1.37E100 1.23E201 1.76E202 5.74E203 3.01E203 3.82E204
35.00 1.34E100 9.23E201 8.44E202 9.32E203 2.52E203 1.23E203 1.40E204
40.00 8.79E201 6.24E201 6.13E202 4.89E203 1.16E203 5.38E204 5.88E205
45.00 5.84E201 4.28E201 4.57E202 2.60E203 5.58E204 2.52E204 2.80E205
50.00 4.01E201 3.02E201 3.43E202 1.41E203 2.85E204 1.27E204 1.50E205
55.00 2.87E201 2.21E201 2.57E202 7.96E204 1.54E204 6.89E205 8.93E206
60.00 2.14E201 1.66E201 1.91E202 4.65E204 8.87E205 4.00E205 5.88E206
65.00 1.66E201 1.30E201 1.43E202 2.84E204 5.41E205 2.49E205 4.22E206
70.00 1.34E201 1.05E201 1.07E202 1.81E204 3.51E205 1.66E205 3.27E206
75.00 1.12E201 8.69E202 8.17E203 1.21E204 2.41E205 1.18E205 2.70E206
80.00 9.71E202 7.42E202 6.33E203 8.52E205 1.76E205 8.87E206 2.35E206
85.00 8.64E202 6.52E202 5.01E203 6.29E205 1.36E205 7.08E206 2.14E206
90.00 7.93E202 5.88E202 4.07E203 4.86E205 1.10E205 5.94E206 2.02E206
95.00 7.46E202 5.45E202 3.39E203 3.93E205 9.37E206 5.21E206 1.97E206
105.00 7.07E202 4.99E202 2.54E203 2.86E205 7.56E206 4.44E206 1.99E206
120.00 7.29E202 4.92E202 1.92E203 2.18E205 6.59E206 4.14E206 2.22E206
135.00 7.93E202 5.15E202 1.63E203 1.92E205 6.44E206 4.25E206 2.56E206
150.00 8.62E202 5.44E202 1.49E203 1.81E205 6.57E206 4.47E206 2.91E206
165.00 9.10E202 5.66E202 1.42E203 1.77E205 6.72E206 4.66E206 3.16E206
180.00 9.28E202 5.74E202 1.39E203 1.76E205 6.78E206 4.74E206 3.25E206
total 7.42E100 5.72E100 1.11E100 2.47E201 1.48E201 1.14E201 5.77E202
rel ff 7.52E100 5.61E100 1.12E100 2.50E201 1.49E201 1.16E201 5.84E202
nrl ff 7.57E100 5.66E100 1.13E100 2.52E201 1.51E201 1.17E201 5.89E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Titanium (Z522)
0.00 3.83E101 3.83E101 3.83E101 3.83E101 3.83E101 3.83E101 3.83E101
0.01 3.82E101 3.82E101 3.82E101 3.82E101 3.82E101 3.81E101 3.81E101
0.02 3.81E101 3.80E101 3.80E101 3.79E101 3.78E101 3.77E101 3.76E101
0.04 3.76E101 3.73E101 3.72E101 3.70E101 3.66E101 3.63E101 3.60E101
0.06 3.69E101 3.62E101 3.60E101 3.56E101 3.49E101 3.42E101 3.38E101
0.10 3.48E101 3.33E101 3.30E101 3.22E101 3.10E101 3.01E101 2.95E101
0.20 2.90E101 2.65E101 2.60E101 2.46E101 2.28E101 2.14E101 2.06E101
0.30 2.41E101 2.10E101 2.04E101 1.88E101 1.65E101 1.47E101 1.35E101
0.40 1.98E101 1.63E101 1.56E101 1.39E101 1.16E101 1.01E101 9.12E100
0.50 1.61E101 1.25E101 1.18E101 1.03E101 8.40E100 7.25E100 6.64E100
0.60 1.31E101 9.70E100 9.11E100 7.79E100 6.33E100 5.53E100 5.16E100
0.70 1.06E101 7.68E100 7.19E100 6.10E100 4.97E100 4.39E100 4.14E100
0.80 8.74E100 6.25E100 5.84E100 4.96E100 4.03E100 3.55E100 3.34E100
1.00 6.21E100 4.44E100 4.15E100 3.53E100 2.83E100 2.40E100 2.15E100
1.20 4.67E100 3.34E100 3.13E100 2.64E100 2.06E100 1.66E100 1.40E100
1.50 3.27E100 2.29E100 2.13E100 1.76E100 1.29E100 9.66E201 7.66E201
1.70 2.65E100 1.80E100 1.66E100 1.34E100 9.45E201 6.82E201 5.26E201
2.00 1.97E100 1.26E100 1.15E100 8.92E201 6.00E201 4.22E201 3.23E201
2.50 1.22E100 7.00E201 6.23E201 4.65E201 3.09E201 2.29E201 1.90E201
3.00 7.60E201 4.05E201 3.57E201 2.64E201 1.84E201 1.51E201 1.41E201
3.50 4.90E201 2.57E201 2.27E201 1.71E201 1.25E201 1.10E201 1.08E201
4.00 3.32E201 1.80E201 1.61E201 1.24E201 9.35E202 8.17E202 7.85E202
5.00 1.79E201 1.08E201 9.89E202 8.01E202 6.01E202 4.70E202 3.86E202
6.00 1.15E201 7.46E202 6.88E202 5.61E202 3.95E202 2.67E202 1.87E202
7.00 8.26E202 5.39E202 4.95E202 3.91E202 2.50E202 1.47E202 9.05E203
8.00 6.20E202 3.88E202 3.50E202 2.63E202 1.52E202 8.15E203 4.68E203
9.00 4.73E202 2.71E202 2.39E202 1.69E202 9.00E203 4.64E203 2.66E203
10.00 3.59E202 1.85E202 1.59E202 1.05E202 5.28E203 2.73E203 1.63E203
12.50 1.73E202 6.80E203 5.53E203 3.22E203 1.46E203 7.92E204 5.36E204
15.00 7.94E203 2.57E203 2.02E203 1.08E203 4.58E204 2.51E204 1.78E204
17.50 3.64E203 1.04E203 7.98E204 4.08E204 1.64E204 8.75E205 6.14E205
20.00 1.72E203 4.52E204 3.42E204 1.71E204 6.63E205 3.43E205 2.34E205
22.50 8.46E204 2.11E204 1.59E204 7.82E205 3.01E205 1.53E205 1.02E205
25.00 4.36E204 1.06E204 7.94E205 3.92E205 1.53E205 7.84E206 5.25E206
27.50 2.35E204 5.66E205 4.27E205 2.14E205 8.65E206 4.59E206 3.13E206
30.00 1.33E204 3.24E205 2.46E205 1.27E205 5.44E206 3.05E206 2.16E206
35.00 4.88E205 1.27E205 9.92E206 5.54E206 2.71E206 1.71E206 1.30E206
40.00 2.12E205 6.26E206 5.06E206 3.13E206 1.81E206 1.29E206 1.06E206
45.00 1.08E205 3.77E206 3.18E206 2.20E206 1.49E206 1.18E206 1.01E206
50.00 6.29E206 2.62E206 2.30E206 1.76E206 1.34E206 1.10E206 9.30E207
55.00 4.14E206 2.05E206 1.87E206 1.56E206 1.30E206 1.06E206 8.55E207
60.00 3.01E206 1.75E206 1.65E206 1.48E206 1.30E206 1.05E206 7.98E207
65.00 2.36E206 1.57E206 1.52E206 1.44E206 1.31E206 1.02E206 7.29E207
70.00 1.99E206 1.48E206 1.46E206 1.44E206 1.33E206 1.01E206 6.91E207
75.00 1.77E206 1.44E206 1.44E206 1.46E206 1.37E206 1.02E206 6.76E207
80.00 1.63E206 1.42E206 1.43E206 1.48E206 1.40E206 1.04E206 6.76E207
85.00 1.56E206 1.42E206 1.44E206 1.50E206 1.44E206 1.06E206 6.96E207
90.00 1.53E206 1.45E206 1.48E206 1.56E206 1.50E206 1.12E206 7.36E207
95.00 1.54E206 1.50E206 1.53E206 1.62E206 1.57E206 1.18E206 7.82E207
105.00 1.64E206 1.64E206 1.68E206 1.78E206 1.74E206 1.34E206 9.22E207
120.00 1.92E206 1.96E206 2.00E206 2.13E206 2.09E206 1.66E206 1.20E206
135.00 2.28E206 2.36E206 2.41E206 2.55E206 2.50E206 2.03E206 1.52E206
150.00 2.63E206 2.73E206 2.79E206 2.93E206 2.88E206 2.39E206 1.83E206
165.00 2.89E206 2.99E206 3.06E206 3.21E206 3.16E206 2.65E206 2.06E206
180.00 2.98E206 3.09E206 3.16E206 3.31E206 3.26E206 2.75E206 2.15E206
total 4.16E202 2.72E202 2.51E202 2.05E202 1.56E202 1.27E202 1.11E202
rel ff 4.22E202 2.76E202 2.54E202 2.07E202 1.57E202 1.29E202 1.14E202
nrl ff 4.26E202 2.78E202 2.56E202 2.09E202 1.59E202 1.31E202 1.15E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Vanadium (Z523)
0.00 4.21E101 4.21E101 4.19E101 4.19E101 4.19E101 4.19E101 4.19E101
0.01 4.21E101 4.21E101 4.19E101 4.18E101 4.18E101 4.18E101 4.18E101
0.02 4.21E101 4.21E101 4.19E101 4.18E101 4.18E101 4.18E101 4.17E101
0.04 4.21E101 4.21E101 4.19E101 4.17E101 4.17E101 4.16E101 4.14E101
0.06 4.21E101 4.21E101 4.18E101 4.16E101 4.14E101 4.13E101 4.08E101
0.10 4.21E101 4.20E101 4.17E101 4.12E101 4.08E101 4.05E101 3.92E101
0.20 4.21E101 4.20E101 4.13E101 3.94E101 3.81E101 3.72E101 3.41E101
0.30 4.20E101 4.19E101 4.07E101 3.71E101 3.48E101 3.35E101 2.93E101
0.40 4.19E101 4.17E101 3.98E101 3.46E101 3.17E101 3.01E101 2.52E101
0.50 4.17E101 4.15E101 3.88E101 3.22E101 2.89E101 2.70E101 2.14E101
0.60 4.16E101 4.12E101 3.77E101 2.99E101 2.63E101 2.42E101 1.80E101
0.70 4.14E101 4.10E101 3.66E101 2.78E101 2.38E101 2.16E101 1.51E101
0.80 4.12E101 4.06E101 3.54E101 2.58E101 2.15E101 1.91E101 1.27E101
1.00 4.07E101 3.99E101 3.31E101 2.21E101 1.73E101 1.49E101 9.08E100
1.20 4.01E101 3.91E101 3.10E101 1.88E101 1.39E101 1.17E101 6.76E100
1.50 3.89E101 3.77E101 2.80E101 1.47E101 1.01E101 8.30E100 4.65E100
1.70 3.81E101 3.68E101 2.62E101 1.24E101 8.30E100 6.75E100 3.75E100
2.00 3.68E101 3.54E101 2.36E101 9.78E100 6.35E100 5.12E100 2.84E100
2.50 3.48E101 3.30E101 1.96E101 6.81E100 4.36E100 3.50E100 1.91E100
3.00 3.30E101 3.08E101 1.62E101 5.00E100 3.20E100 2.54E100 1.32E100
3.50 3.15E101 2.88E101 1.33E101 3.84E100 2.45E100 1.91E100 9.10E201
4.00 3.00E101 2.69E101 1.10E101 3.04E100 1.92E100 1.47E100 6.33E201
5.00 2.70E101 2.33E101 7.77E100 2.03E100 1.21E100 8.84E201 3.28E201
6.00 2.39E101 2.00E101 5.74E100 1.42E100 7.65E201 5.40E201 1.94E201
7.00 2.08E101 1.71E101 4.42E100 1.00E100 4.92E201 3.42E201 1.30E201
8.00 1.79E101 1.46E101 3.51E100 7.12E201 3.31E201 2.31E201 9.54E202
9.00 1.53E101 1.24E101 2.86E100 5.13E201 2.34E201 1.66E201 7.46E202
10.00 1.31E101 1.06E101 2.38E100 3.77E201 1.75E201 1.26E201 6.00E202
12.50 9.09E100 7.45E100 1.55E100 1.96E201 1.00E201 7.43E202 3.49E202
15.00 6.74E100 5.47E100 1.03E100 1.20E201 6.82E202 5.00E202 1.91E202
17.50 5.29E100 4.18E100 6.83E201 8.25E202 4.88E202 3.44E202 1.01E202
20.00 4.33E100 3.30E100 4.61E201 6.09E202 3.45E202 2.30E202 5.32E203
22.50 3.63E100 2.66E100 3.21E201 4.64E202 2.38E202 1.50E202 2.84E203
25.00 3.07E100 2.18E100 2.33E201 3.57E202 1.61E202 9.54E203 1.55E203
27.50 2.61E100 1.81E100 1.76E201 2.72E202 1.07E202 6.05E203 8.75E204
30.00 2.21E100 1.51E100 1.37E201 2.05E202 7.16E203 3.85E203 5.08E204
35.00 1.55E100 1.05E100 9.13E202 1.13E202 3.22E203 1.61E203 1.87E204
40.00 1.06E100 7.30E201 6.58E202 6.11E203 1.50E203 7.11E204 7.83E205
45.00 7.16E201 5.11E201 4.95E202 3.31E203 7.36E204 3.36E204 3.68E205
50.00 4.93E201 3.63E201 3.78E202 1.83E203 3.79E204 1.70E204 1.94E205
55.00 3.50E201 2.64E201 2.88E202 1.04E203 2.06E204 9.17E205 1.13E205
60.00 2.57E201 1.97E201 2.19E202 6.15E204 1.18E204 5.30E205 7.30E206
65.00 1.95E201 1.51E201 1.67E202 3.77E204 7.20E205 3.28E205 5.13E206
70.00 1.54E201 1.20E201 1.27E202 2.42E204 4.65E205 2.16E205 3.90E206
75.00 1.26E201 9.82E202 9.82E203 1.62E204 3.18E205 1.52E205 3.18E206
80.00 1.07E201 8.28E202 7.70E203 1.14E204 2.30E205 1.14E205 2.73E206
85.00 9.41E202 7.20E202 6.16E203 8.40E205 1.77E205 9.00E206 2.46E206
90.00 8.53E202 6.45E202 5.05E203 6.48E205 1.43E205 7.49E206 2.31E206
95.00 7.96E202 5.94E202 4.24E203 5.23E205 1.20E205 6.51E206 2.23E206
105.00 7.48E202 5.41E202 3.22E203 3.79E205 9.56E206 5.47E206 2.24E206
120.00 7.69E202 5.34E202 2.46E203 2.86E205 8.19E206 5.00E206 2.47E206
135.00 8.40E202 5.62E202 2.11E203 2.50E205 7.89E206 5.05E206 2.84E206
150.00 9.17E202 5.98E202 1.94E203 2.34E205 7.95E206 5.26E206 3.20E206
165.00 9.73E202 6.24E202 1.85E203 2.28E205 8.08E206 5.45E206 3.47E206
180.00 9.93E202 6.33E202 1.82E203 2.26E205 8.13E206 5.52E206 3.56E206
total 8.31E100 6.41E100 1.25E100 2.78E201 1.66E201 1.29E201 6.50E202
rel ff 8.39E100 6.26E100 1.26E100 2.81E201 1.68E201 1.31E201 6.57E202
nrl ff 8.45E100 6.32E100 1.27E100 2.83E201 1.70E201 1.32E201 6.63E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Vanadium (Z523)
0.00 4.18E101 4.18E101 4.18E101 4.18E101 4.18E101 4.18E101 4.18E101
0.01 4.18E101 4.18E101 4.18E101 4.17E101 4.17E101 4.17E101 4.16E101
0.02 4.17E101 4.16E101 4.16E101 4.15E101 4.14E101 4.13E101 4.12E101
0.04 4.12E101 4.09E101 4.08E101 4.06E101 4.02E101 3.98E101 3.96E101
0.06 4.05E101 3.98E101 3.96E101 3.92E101 3.85E101 3.78E101 3.74E101
0.10 3.84E101 3.69E101 3.66E101 3.57E101 3.45E101 3.35E101 3.29E101
0.20 3.24E101 2.97E101 2.91E101 2.77E101 2.57E101 2.42E101 2.33E101
0.30 2.71E101 2.37E101 2.30E101 2.13E101 1.87E101 1.68E101 1.55E101
0.40 2.24E101 1.86E101 1.78E101 1.59E101 1.33E101 1.15E101 1.04E101
0.50 1.84E101 1.43E101 1.36E101 1.18E101 9.60E100 8.22E100 7.46E100
0.60 1.49E101 1.11E101 1.04E101 8.90E100 7.14E100 6.14E100 5.64E100
0.70 1.22E101 8.75E100 8.17E100 6.89E100 5.50E100 4.77E100 4.43E100
0.80 9.99E100 7.05E100 6.56E100 5.51E100 4.39E100 3.80E100 3.53E100
1.00 6.99E100 4.86E100 4.52E100 3.79E100 3.01E100 2.57E100 2.34E100
1.20 5.14E100 3.57E100 3.32E100 2.79E100 2.19E100 1.83E100 1.61E100
1.50 3.51E100 2.43E100 2.26E100 1.88E100 1.43E100 1.12E100 9.34E201
1.70 2.83E100 1.94E100 1.80E100 1.48E100 1.08E100 8.09E201 6.42E201
2.00 2.12E100 1.41E100 1.30E100 1.03E100 7.14E201 5.01E201 3.77E201
2.50 1.36E100 8.28E201 7.45E201 5.66E201 3.72E201 2.59E201 1.99E201
3.00 8.83E201 4.89E201 4.33E201 3.20E201 2.14E201 1.63E201 1.41E201
3.50 5.82E201 3.06E201 2.69E201 1.98E201 1.39E201 1.16E201 1.10E201
4.00 3.95E201 2.07E201 1.83E201 1.37E201 1.00E201 8.81E202 8.67E202
5.00 2.06E201 1.16E201 1.05E201 8.32E202 6.36E202 5.42E202 4.96E202
6.00 1.27E201 7.89E202 7.25E202 5.90E202 4.33E202 3.20E202 2.46E202
7.00 8.91E202 5.84E202 5.39E202 4.34E202 2.89E202 1.77E202 1.12E202
8.00 6.69E202 4.36E202 3.98E202 3.08E202 1.84E202 9.82E203 5.49E203
9.00 5.17E202 3.15E202 2.83E202 2.06E202 1.12E202 5.64E203 3.06E203
10.00 4.02E202 2.21E202 1.93E202 1.32E202 6.75E203 3.37E203 1.90E203
12.50 2.04E202 8.50E203 6.98E203 4.16E203 1.91E203 1.03E203 6.80E204
15.00 9.80E203 3.31E203 2.61E203 1.42E203 6.09E204 3.36E204 2.40E204
17.50 4.63E203 1.36E203 1.05E203 5.42E204 2.20E204 1.18E204 8.39E205
20.00 2.23E203 6.00E204 4.55E204 2.28E204 8.88E205 4.63E205 3.18E205
22.50 1.11E203 2.82E204 2.12E204 1.04E204 4.00E205 2.03E205 1.36E205
25.00 5.79E204 1.41E204 1.06E204 5.20E205 2.00E205 1.02E205 6.76E206
27.50 3.14E204 7.54E205 5.67E205 2.81E205 1.11E205 5.75E206 3.86E206
30.00 1.78E204 4.28E205 3.24E205 1.64E205 6.78E206 3.68E206 2.55E206
35.00 6.48E205 1.64E205 1.26E205 6.85E206 3.19E206 1.92E206 1.42E206
40.00 2.77E205 7.78E206 6.21E206 3.70E206 2.02E206 1.39E206 1.12E206
45.00 1.38E205 4.50E206 3.74E206 2.49E206 1.61E206 1.25E206 1.08E206
50.00 7.82E206 3.02E206 2.60E206 1.92E206 1.41E206 1.17E206 1.01E206
55.00 5.01E206 2.30E206 2.06E206 1.67E206 1.35E206 1.14E206 9.56E207
60.00 3.56E206 1.92E206 1.79E206 1.56E206 1.36E206 1.13E206 9.03E207
65.00 2.74E206 1.71E206 1.63E206 1.51E206 1.36E206 1.10E206 8.24E207
70.00 2.27E206 1.59E206 1.55E206 1.51E206 1.40E206 1.09E206 7.73E207
75.00 1.99E206 1.55E206 1.53E206 1.54E206 1.45E206 1.10E206 7.47E207
80.00 1.82E206 1.52E206 1.52E206 1.56E206 1.49E206 1.11E206 7.37E207
85.00 1.73E206 1.52E206 1.54E206 1.60E206 1.53E206 1.14E206 7.51E207
90.00 1.70E206 1.56E206 1.59E206 1.67E206 1.61E206 1.20E206 7.87E207
95.00 1.70E206 1.61E206 1.65E206 1.74E206 1.68E206 1.26E206 8.30E207
105.00 1.80E206 1.77E206 1.82E206 1.93E206 1.88E206 1.43E206 9.70E207
120.00 2.09E206 2.12E206 2.17E206 2.31E206 2.26E206 1.78E206 1.26E206
135.00 2.48E206 2.56E206 2.62E206 2.77E206 2.72E206 2.17E206 1.58E206
150.00 2.86E206 2.95E206 3.02E206 3.19E206 3.13E206 2.55E206 1.90E206
165.00 3.13E206 3.24E206 3.32E206 3.49E206 3.43E206 2.82E206 2.14E206
180.00 3.23E206 3.35E206 3.42E206 3.60E206 3.54E206 2.93E206 2.23E206
total 4.68E202 3.07E202 2.83E202 2.31E202 1.75E202 1.43E202 1.25E202
rel ff 4.75E202 3.10E202 2.86E202 2.33E202 1.77E202 1.45E202 1.28E202
nrl ff 4.80E202 3.13E202 2.89E202 2.35E202 1.79E202 1.47E202 1.30E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Chromium (Z524)
0.00 4.59E101 4.58E101 4.56E101 4.56E101 4.56E101 4.56E101 4.56E101
0.01 4.59E101 4.58E101 4.56E101 4.55E101 4.55E101 4.55E101 4.55E101
0.02 4.59E101 4.58E101 4.56E101 4.55E101 4.55E101 4.55E101 4.54E101
0.04 4.59E101 4.58E101 4.56E101 4.55E101 4.54E101 4.53E101 4.51E101
0.06 4.59E101 4.58E101 4.55E101 4.53E101 4.52E101 4.51E101 4.46E101
0.10 4.58E101 4.58E101 4.55E101 4.49E101 4.45E101 4.42E101 4.30E101
0.20 4.58E101 4.57E101 4.50E101 4.32E101 4.18E101 4.09E101 3.78E101
0.30 4.58E101 4.56E101 4.44E101 4.08E101 3.85E101 3.71E101 3.27E101
0.40 4.56E101 4.55E101 4.35E101 3.82E101 3.52E101 3.35E101 2.81E101
0.50 4.55E101 4.52E101 4.25E101 3.57E101 3.21E101 3.02E101 2.40E101
0.60 4.53E101 4.50E101 4.14E101 3.33E101 2.93E101 2.71E101 2.03E101
0.70 4.52E101 4.47E101 4.03E101 3.10E101 2.66E101 2.42E101 1.71E101
0.80 4.50E101 4.44E101 3.91E101 2.89E101 2.41E101 2.15E101 1.44E101
1.00 4.45E101 4.37E101 3.67E101 2.48E101 1.96E101 1.69E101 1.03E101
1.20 4.39E101 4.29E101 3.44E101 2.12E101 1.58E101 1.33E101 7.55E100
1.50 4.27E101 4.15E101 3.13E101 1.66E101 1.15E101 9.35E100 5.07E100
1.70 4.19E101 4.05E101 2.93E101 1.41E101 9.36E100 7.55E100 4.05E100
2.00 4.06E101 3.91E101 2.64E101 1.11E101 7.08E100 5.65E100 3.04E100
2.50 3.85E101 3.66E101 2.21E101 7.62E100 4.74E100 3.77E100 2.07E100
3.00 3.66E101 3.43E101 1.83E101 5.51E100 3.42E100 2.72E100 1.47E100
3.50 3.49E101 3.21E101 1.51E101 4.16E100 2.62E100 2.07E100 1.05E100
4.00 3.33E101 3.00E101 1.25E101 3.27E100 2.08E100 1.62E100 7.42E201
5.00 3.01E101 2.61E101 8.74E100 2.19E100 1.36E100 1.01E100 3.84E201
6.00 2.69E101 2.26E101 6.35E100 1.56E100 8.90E201 6.33E201 2.20E201
7.00 2.37E101 1.93E101 4.81E100 1.13E100 5.80E201 4.02E201 1.42E201
8.00 2.06E101 1.65E101 3.77E100 8.24E201 3.87E201 2.67E201 1.03E201
9.00 1.77E101 1.41E101 3.06E100 6.01E201 2.69E201 1.88E201 8.04E202
10.00 1.51E101 1.21E101 2.55E100 4.42E201 1.96E201 1.39E201 6.52E202
12.50 1.03E101 8.38E100 1.71E100 2.25E201 1.09E201 8.00E202 3.95E202
15.00 7.41E100 6.05E100 1.17E100 1.33E201 7.37E202 5.43E202 2.25E202
17.50 5.65E100 4.55E100 7.98E201 8.96E202 5.37E202 3.85E202 1.22E202
20.00 4.54E100 3.54E100 5.43E201 6.58E202 3.89E202 2.66E202 6.60E203
22.50 3.79E100 2.85E100 3.77E201 5.07E202 2.75E202 1.77E202 3.59E203
25.00 3.24E100 2.35E100 2.70E201 3.96E202 1.90E202 1.16E202 1.99E203
27.50 2.80E100 1.96E100 2.00E201 3.08E202 1.29E202 7.46E203 1.13E203
30.00 2.41E100 1.65E100 1.53E201 2.37E202 8.76E203 4.82E203 6.62E204
35.00 1.76E100 1.19E100 9.93E202 1.35E202 4.05E203 2.06E203 2.46E204
40.00 1.24E100 8.45E201 7.10E202 7.49E203 1.92E203 9.23E204 1.03E204
45.00 8.60E201 6.00E201 5.37E202 4.15E203 9.52E204 4.40E204 4.79E205
50.00 5.96E201 4.29E201 4.15E202 2.33E203 4.94E204 2.23E204 2.48E205
55.00 4.20E201 3.11E201 3.22E202 1.34E203 2.70E204 1.20E204 1.43E205
60.00 3.04E201 2.30E201 2.49E202 7.97E204 1.55E204 6.93E205 9.04E206
65.00 2.28E201 1.75E201 1.92E202 4.92E204 9.44E205 4.26E205 6.24E206
70.00 1.77E201 1.37E201 1.49E202 3.16E204 6.08E205 2.80E205 4.66E206
75.00 1.42E201 1.11E201 1.16E202 2.13E204 4.14E205 1.95E205 3.74E206
80.00 1.19E201 9.25E202 9.21E203 1.50E204 2.99E205 1.45E205 3.18E206
85.00 1.03E201 7.97E202 7.44E203 1.10E204 2.28E205 1.14E205 2.84E206
90.00 9.25E202 7.09E202 6.15E203 8.52E205 1.83E205 9.39E206 2.64E206
95.00 8.57E202 6.50E202 5.21E203 6.86E205 1.53E205 8.11E206 2.54E206
105.00 7.97E202 5.90E202 4.00E203 4.96E205 1.20E205 6.72E206 2.52E206
120.00 8.17E202 5.81E202 3.10E203 3.72E205 1.01E205 6.04E206 2.76E206
135.00 8.95E202 6.15E202 2.69E203 3.22E205 9.63E206 6.01E206 3.15E206
150.00 9.81E202 6.57E202 2.48E203 3.00E205 9.61E206 6.20E206 3.54E206
165.00 1.04E201 6.87E202 2.38E203 2.91E205 9.70E206 6.38E206 3.82E206
180.00 1.07E201 6.99E202 2.34E203 2.88E205 9.75E206 6.45E206 3.92E206
total 9.27E100 7.16E100 1.40E100 3.11E201 1.87E201 1.44E201 7.29E202
rel ff 9.35E100 6.98E100 1.41E100 3.15E201 1.88E201 1.46E201 7.37E202
nrl ff 9.43E100 7.04E100 1.42E100 3.18E201 1.90E201 1.48E201 7.44E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Chromium (Z524)
0.00 4.56E101 4.55E101 4.55E101 4.55E101 4.55E101 4.55E101 4.55E101
0.01 4.55E101 4.55E101 4.55E101 4.54E101 4.54E101 4.54E101 4.53E101
0.02 4.54E101 4.53E101 4.53E101 4.52E101 4.51E101 4.50E101 4.49E101
0.04 4.49E101 4.46E101 4.45E101 4.43E101 4.39E101 4.36E101 4.33E101
0.06 4.42E101 4.35E101 4.33E101 4.29E101 4.22E101 4.16E101 4.12E101
0.10 4.21E101 4.06E101 4.03E101 3.94E101 3.81E101 3.71E101 3.64E101
0.20 3.59E101 3.30E101 3.24E101 3.09E101 2.87E101 2.71E101 2.61E101
0.30 3.02E101 2.66E101 2.58E101 2.39E101 2.11E101 1.90E101 1.75E101
0.40 2.52E101 2.09E101 2.01E101 1.80E101 1.51E101 1.31E101 1.19E101
0.50 2.07E101 1.63E101 1.54E101 1.34E101 1.09E101 9.26E100 8.35E100
0.60 1.69E101 1.26E101 1.18E101 1.01E101 8.02E100 6.80E100 6.17E100
0.70 1.38E101 9.90E100 9.22E100 7.73E100 6.09E100 5.19E100 4.75E100
0.80 1.13E101 7.90E100 7.33E100 6.10E100 4.78E100 4.08E100 3.75E100
1.00 7.82E100 5.31E100 4.92E100 4.08E100 3.21E100 2.76E100 2.54E100
1.20 5.65E100 3.83E100 3.55E100 2.96E100 2.34E100 2.01E100 1.84E100
1.50 3.78E100 2.59E100 2.41E100 2.02E100 1.58E100 1.29E100 1.11E100
1.70 3.03E100 2.10E100 1.95E100 1.62E100 1.23E100 9.45E201 7.68E201
2.00 2.28E100 1.57E100 1.45E100 1.18E100 8.36E201 5.87E201 4.36E201
2.50 1.51E100 9.64E201 8.76E201 6.77E201 4.42E201 2.94E201 2.12E201
3.00 1.01E100 5.81E201 5.16E201 3.82E201 2.48E201 1.77E201 1.43E201
3.50 6.81E201 3.59E201 3.15E201 2.29E201 1.55E201 1.24E201 1.14E201
4.00 4.63E201 2.36E201 2.07E201 1.52E201 1.09E201 9.52E202 9.51E202
5.00 2.35E201 1.26E201 1.12E201 8.74E202 6.77E202 6.17E202 6.16E202
6.00 1.41E201 8.41E202 7.69E202 6.24E202 4.74E202 3.76E202 3.13E202
7.00 9.65E202 6.33E202 5.86E202 4.79E202 3.30E202 2.10E202 1.37E202
8.00 7.23E202 4.86E202 4.48E202 3.56E202 2.18E202 1.17E202 6.45E203
9.00 5.65E202 3.62E202 3.28E202 2.47E202 1.38E202 6.78E203 3.54E203
10.00 4.47E202 2.60E202 2.30E202 1.62E202 8.43E203 4.12E203 2.22E203
12.50 2.38E202 1.04E202 8.65E203 5.27E203 2.46E203 1.31E203 8.50E204
15.00 1.19E202 4.17E203 3.31E203 1.83E203 7.96E204 4.41E204 3.14E204
17.50 5.77E203 1.75E203 1.36E203 7.06E204 2.90E204 1.57E204 1.12E204
20.00 2.84E203 7.81E204 5.94E204 2.99E204 1.17E204 6.14E205 4.25E205
22.50 1.44E203 3.70E204 2.79E204 1.37E204 5.25E205 2.67E205 1.79E205
25.00 7.55E204 1.86E204 1.39E204 6.81E205 2.59E205 1.30E205 8.64E206
27.50 4.12E204 9.90E205 7.42E205 3.65E205 1.41E205 7.18E206 4.77E206
30.00 2.34E204 5.59E205 4.21E205 2.10E205 8.43E206 4.45E206 3.02E206
35.00 8.49E205 2.09E205 1.60E205 8.46E206 3.76E206 2.18E206 1.57E206
40.00 3.58E205 9.64E206 7.60E206 4.38E206 2.28E206 1.51E206 1.19E206
45.00 1.75E205 5.39E206 4.41E206 2.83E206 1.75E206 1.34E206 1.15E206
50.00 9.69E206 3.49E206 2.97E206 2.11E206 1.50E206 1.24E206 1.10E206
55.00 6.06E206 2.59E206 2.29E206 1.79E206 1.42E206 1.22E206 1.06E206
60.00 4.21E206 2.12E206 1.95E206 1.65E206 1.42E206 1.22E206 1.01E206
65.00 3.19E206 1.86E206 1.75E206 1.59E206 1.43E206 1.18E206 9.26E207
70.00 2.60E206 1.73E206 1.67E206 1.59E206 1.47E206 1.18E206 8.62E207
75.00 2.26E206 1.67E206 1.64E206 1.62E206 1.53E206 1.19E206 8.25E207
80.00 2.05E206 1.64E206 1.63E206 1.66E206 1.58E206 1.20E206 8.06E207
85.00 1.93E206 1.64E206 1.65E206 1.71E206 1.64E206 1.23E206 8.13E207
90.00 1.88E206 1.69E206 1.71E206 1.79E206 1.72E206 1.29E206 8.45E207
95.00 1.88E206 1.75E206 1.78E206 1.87E206 1.81E206 1.35E206 8.87E207
105.00 1.98E206 1.92E206 1.97E206 2.09E206 2.03E206 1.53E206 1.03E206
120.00 2.29E206 2.30E206 2.36E206 2.51E206 2.45E206 1.90E206 1.32E206
135.00 2.71E206 2.77E206 2.84E206 3.01E206 2.94E206 2.32E206 1.65E206
150.00 3.11E206 3.20E206 3.28E206 3.47E206 3.39E206 2.71E206 1.98E206
165.00 3.40E206 3.51E206 3.59E206 3.79E206 3.71E206 3.01E206 2.23E206
180.00 3.50E206 3.62E206 3.70E206 3.91E206 3.84E206 3.12E206 2.33E206
total 5.25E202 3.44E202 3.17E202 2.59E202 1.97E202 1.60E202 1.41E202
rel ff 5.33E202 3.48E202 3.21E202 2.61E202 1.99E202 1.63E202 1.44E202
nrl ff 5.38E202 3.52E202 3.24E202 2.64E202 2.01E202 1.65E202 1.46E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Manganese (Z525)
0.00 4.98E101 4.98E101 4.95E101 4.94E101 4.94E101 4.94E101 4.94E101
0.01 4.98E101 4.98E101 4.95E101 4.94E101 4.94E101 4.94E101 4.94E101
0.02 4.98E101 4.98E101 4.95E101 4.94E101 4.94E101 4.93E101 4.93E101
0.04 4.98E101 4.97E101 4.94E101 4.93E101 4.92E101 4.92E101 4.90E101
0.06 4.98E101 4.97E101 4.94E101 4.92E101 4.90E101 4.89E101 4.84E101
0.10 4.98E101 4.97E101 4.93E101 4.88E101 4.84E101 4.81E101 4.69E101
0.20 4.97E101 4.97E101 4.89E101 4.71E101 4.57E101 4.48E101 4.15E101
0.30 4.97E101 4.96E101 4.83E101 4.47E101 4.23E101 4.08E101 3.61E101
0.40 4.96E101 4.94E101 4.74E101 4.20E101 3.88E101 3.70E101 3.12E101
0.50 4.94E101 4.92E101 4.64E101 3.94E101 3.55E101 3.34E101 2.68E101
0.60 4.93E101 4.89E101 4.53E101 3.68E101 3.25E101 3.01E101 2.27E101
0.70 4.91E101 4.87E101 4.41E101 3.43E101 2.96E101 2.69E101 1.92E101
0.80 4.89E101 4.83E101 4.29E101 3.20E101 2.69E101 2.41E101 1.62E101
1.00 4.84E101 4.76E101 4.04E101 2.77E101 2.19E101 1.90E101 1.15E101
1.20 4.78E101 4.68E101 3.80E101 2.37E101 1.77E101 1.49E101 8.40E100
1.50 4.67E101 4.54E101 3.46E101 1.86E101 1.29E101 1.05E101 5.54E100
1.70 4.59E101 4.44E101 3.25E101 1.58E101 1.05E101 8.40E100 4.37E100
2.00 4.46E101 4.29E101 2.94E101 1.24E101 7.85E100 6.21E100 3.26E100
2.50 4.24E101 4.04E101 2.47E101 8.48E100 5.16E100 4.08E100 2.24E100
3.00 4.03E101 3.79E101 2.05E101 6.05E100 3.68E100 2.93E100 1.64E100
3.50 3.84E101 3.55E101 1.70E101 4.52E100 2.81E100 2.24E100 1.19E100
4.00 3.67E101 3.33E101 1.41E101 3.53E100 2.26E100 1.77E100 8.59E201
5.00 3.34E101 2.91E101 9.78E100 2.37E100 1.53E100 1.15E100 4.44E201
6.00 3.01E101 2.52E101 7.02E100 1.72E100 1.02E100 7.32E201 2.48E201
7.00 2.67E101 2.17E101 5.24E100 1.27E100 6.75E201 4.67E201 1.57E201
8.00 2.34E101 1.86E101 4.07E100 9.43E201 4.49E201 3.07E201 1.12E201
9.00 2.01E101 1.59E101 3.29E100 6.95E201 3.08E201 2.12E201 8.69E202
10.00 1.72E101 1.36E101 2.74E100 5.12E201 2.21E201 1.54E201 7.09E202
12.50 1.16E101 9.37E100 1.88E100 2.56E201 1.18E201 8.66E202 4.43E202
15.00 8.15E100 6.68E100 1.32E100 1.48E201 7.98E202 5.91E202 2.60E202
17.50 6.07E100 4.95E100 9.20E201 9.76E202 5.89E202 4.28E202 1.46E202
20.00 4.81E100 3.83E100 6.32E201 7.14E202 4.36E202 3.03E202 8.04E203
22.50 4.00E100 3.07E100 4.38E201 5.53E202 3.14E202 2.07E202 4.45E203
25.00 3.44E100 2.53E100 3.10E201 4.38E202 2.21E202 1.38E202 2.51E203
27.50 3.00E100 2.13E100 2.26E201 3.46E202 1.53E202 9.05E203 1.44E203
30.00 2.63E100 1.81E100 1.71E201 2.70E202 1.06E202 5.92E203 8.49E204
35.00 1.99E100 1.33E100 1.08E201 1.59E202 4.99E203 2.58E203 3.18E204
40.00 1.44E100 9.66E201 7.70E202 9.03E203 2.42E203 1.18E203 1.33E204
45.00 1.02E100 6.95E201 5.84E202 5.10E203 1.21E203 5.66E204 6.16E205
50.00 7.07E201 5.00E201 4.56E202 2.91E203 6.35E204 2.88E204 3.16E205
55.00 4.97E201 3.62E201 3.57E202 1.69E203 3.48E204 1.56E204 1.79E205
60.00 3.57E201 2.67E201 2.80E202 1.02E203 2.01E204 8.96E205 1.11E205
65.00 2.64E201 2.01E201 2.19E202 6.31E204 1.22E204 5.48E205 7.57E206
70.00 2.02E201 1.56E201 1.71E202 4.08E204 7.85E205 3.58E205 5.58E206
75.00 1.61E201 1.25E201 1.35E202 2.75E204 5.34E205 2.48E205 4.42E206
80.00 1.33E201 1.03E201 1.09E202 1.94E204 3.83E205 1.83E205 3.71E206
85.00 1.14E201 8.84E202 8.86E203 1.43E204 2.91E205 1.43E205 3.28E206
90.00 1.01E201 7.82E202 7.38E203 1.11E204 2.32E205 1.17E205 3.04E206
95.00 9.30E202 7.14E202 6.30E203 8.89E205 1.94E205 1.00E205 2.90E206
105.00 8.57E202 6.45E202 4.90E203 6.41E205 1.51E205 8.23E206 2.86E206
120.00 8.75E202 6.35E202 3.85E203 4.78E205 1.25E205 7.28E206 3.10E206
135.00 9.59E202 6.74E202 3.37E203 4.11E205 1.17E205 7.16E206 3.50E206
150.00 1.05E201 7.21E202 3.12E203 3.81E205 1.16E205 7.31E206 3.92E206
165.00 1.12E201 7.57E202 3.00E203 3.68E205 1.17E205 7.48E206 4.22E206
180.00 1.15E201 7.70E202 2.96E203 3.64E205 1.17E205 7.55E206 4.33E206
total 1.03E101 7.97E100 1.56E100 3.47E201 2.08E201 1.61E201 8.14E202
rel ff 1.03E101 7.73E100 1.56E100 3.50E201 2.10E201 1.63E201 8.21E202
nrl ff 1.04E101 7.79E100 1.58E100 3.54E201 2.12E201 1.65E201 8.30E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Manganese (Z525)
0.00 4.94E101 4.94E101 4.94E101 4.94E101 4.94E101 4.94E101 4.94E101
0.01 4.93E101 4.93E101 4.93E101 4.93E101 4.93E101 4.92E101 4.92E101
0.02 4.92E101 4.92E101 4.92E101 4.91E101 4.90E101 4.89E101 4.88E101
0.04 4.88E101 4.85E101 4.84E101 4.82E101 4.78E101 4.75E101 4.72E101
0.06 4.81E101 4.74E101 4.72E101 4.68E101 4.61E101 4.55E101 4.50E101
0.10 4.60E101 4.45E101 4.42E101 4.33E101 4.19E101 4.08E101 4.01E101
0.20 3.95E101 3.65E101 3.58E101 3.42E101 3.18E101 3.01E101 2.90E101
0.30 3.34E101 2.95E101 2.87E101 2.66E101 2.36E101 2.12E101 1.97E101
0.40 2.80E101 2.34E101 2.24E101 2.01E101 1.70E101 1.47E101 1.33E101
0.50 2.31E101 1.83E101 1.73E101 1.50E101 1.22E101 1.04E101 9.29E100
0.60 1.90E101 1.42E101 1.33E101 1.13E101 8.95E100 7.51E100 6.74E100
0.70 1.55E101 1.11E101 1.03E101 8.62E100 6.72E100 5.65E100 5.12E100
0.80 1.27E101 8.81E100 8.16E100 6.73E100 5.21E100 4.40E100 4.01E100
1.00 8.70E100 5.82E100 5.37E100 4.41E100 3.45E100 2.97E100 2.76E100
1.20 6.21E100 4.12E100 3.81E100 3.16E100 2.52E100 2.20E100 2.07E100
1.50 4.09E100 2.78E100 2.59E100 2.18E100 1.73E100 1.46E100 1.31E100
1.70 3.26E100 2.27E100 2.11E100 1.78E100 1.38E100 1.09E100 9.03E201
2.00 2.46E100 1.74E100 1.62E100 1.34E100 9.65E201 6.80E201 5.01E201
2.50 1.67E100 1.11E100 1.01E100 7.94E201 5.17E201 3.31E201 2.28E201
3.00 1.15E100 6.79E201 6.06E201 4.49E201 2.85E201 1.94E201 1.47E201
3.50 7.87E201 4.17E201 3.65E201 2.63E201 1.73E201 1.34E201 1.18E201
4.00 5.37E201 2.69E201 2.34E201 1.69E201 1.18E201 1.03E201 1.04E201
5.00 2.67E201 1.37E201 1.21E201 9.28E202 7.24E202 6.94E202 7.42E202
6.00 1.55E201 9.01E202 8.21E202 6.64E202 5.17E202 4.35E202 3.87E202
7.00 1.05E201 6.86E202 6.37E202 5.26E202 3.72E202 2.46E202 1.66E202
8.00 7.84E202 5.39E202 5.00E202 4.05E202 2.55E202 1.38E202 7.57E203
9.00 6.17E202 4.11E202 3.76E202 2.90E202 1.65E202 8.08E203 4.11E203
10.00 4.94E202 3.01E202 2.69E202 1.95E202 1.03E202 4.98E203 2.60E203
12.50 2.74E202 1.26E202 1.05E202 6.55E203 3.11E203 1.65E203 1.05E203
15.00 1.42E202 5.17E203 4.13E203 2.32E203 1.02E203 5.69E204 4.03E204
17.50 7.07E203 2.21E203 1.72E203 9.08E204 3.76E204 2.05E204 1.47E204
20.00 3.55E203 1.00E203 7.64E204 3.87E204 1.53E204 8.03E205 5.57E205
22.50 1.82E203 4.78E204 3.61E204 1.78E204 6.82E205 3.46E205 2.33E205
25.00 9.68E204 2.41E204 1.81E204 8.82E205 3.33E205 1.66E205 1.10E205
27.50 5.32E204 1.28E204 9.61E205 4.69E205 1.78E205 8.93E206 5.87E206
30.00 3.03E204 7.21E205 5.41E205 2.67E205 1.04E205 5.38E206 3.59E206
35.00 1.10E204 2.65E205 2.02E205 1.04E205 4.45E206 2.49E206 1.75E206
40.00 4.58E205 1.19E205 9.28E206 5.20E206 2.58E206 1.65E206 1.28E206
45.00 2.20E205 6.44E206 5.21E206 3.24E206 1.92E206 1.44E206 1.24E206
50.00 1.20E205 4.05E206 3.40E206 2.34E206 1.61E206 1.33E206 1.20E206
55.00 7.33E206 2.93E206 2.55E206 1.94E206 1.50E206 1.30E206 1.17E206
60.00 4.99E206 2.36E206 2.13E206 1.77E206 1.49E206 1.31E206 1.13E206
65.00 3.71E206 2.04E206 1.90E206 1.68E206 1.50E206 1.28E206 1.04E206
70.00 2.99E206 1.88E206 1.80E206 1.68E206 1.54E206 1.27E206 9.60E207
75.00 2.56E206 1.81E206 1.76E206 1.72E206 1.61E206 1.28E206 9.12E207
80.00 2.31E206 1.77E206 1.76E206 1.76E206 1.67E206 1.29E206 8.83E207
85.00 2.16E206 1.78E206 1.78E206 1.83E206 1.74E206 1.32E206 8.84E207
90.00 2.10E206 1.83E206 1.84E206 1.92E206 1.84E206 1.38E206 9.13E207
95.00 2.09E206 1.89E206 1.92E206 2.01E206 1.94E206 1.45E206 9.52E207
105.00 2.19E206 2.08E206 2.13E206 2.25E206 2.19E206 1.65E206 1.09E206
120.00 2.52E206 2.49E206 2.55E206 2.71E206 2.64E206 2.03E206 1.40E206
135.00 2.96E206 3.00E206 3.07E206 3.26E206 3.18E206 2.47E206 1.73E206
150.00 3.39E206 3.46E206 3.55E206 3.75E206 3.66E206 2.90E206 2.08E206
165.00 3.70E206 3.79E206 3.88E206 4.11E206 4.01E206 3.20E206 2.33E206
180.00 3.81E206 3.91E206 4.01E206 4.23E206 4.14E206 3.33E206 2.44E206
total 5.86E202 3.84E202 3.54E202 2.90E202 2.20E202 1.78E202 1.57E202
rel ff 5.94E202 3.88E202 3.58E202 2.91E202 2.22E202 1.82E202 1.61E202
nrl ff 6.00E202 3.92E202 3.61E202 2.95E202 2.24E202 1.84E202 1.62E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Iron (Z526)
0.00 5.39E101 5.38E101 5.35E101 5.35E101 5.34E101 5.34E101 5.34E101
0.01 5.39E101 5.38E101 5.35E101 5.34E101 5.34E101 5.34E101 5.34E101
0.02 5.39E101 5.38E101 5.35E101 5.34E101 5.34E101 5.34E101 5.33E101
0.04 5.39E101 5.38E101 5.35E101 5.33E101 5.33E101 5.32E101 5.30E101
0.06 5.39E101 5.38E101 5.34E101 5.32E101 5.31E101 5.30E101 5.25E101
0.10 5.38E101 5.38E101 5.34E101 5.28E101 5.24E101 5.21E101 5.09E101
0.20 5.38E101 5.37E101 5.30E101 5.11E101 4.97E101 4.88E101 4.54E101
0.30 5.38E101 5.36E101 5.23E101 4.87E101 4.62E101 4.47E101 3.96E101
0.40 5.37E101 5.35E101 5.15E101 4.59E101 4.25E101 4.06E101 3.44E101
0.50 5.35E101 5.33E101 5.05E101 4.32E101 3.90E101 3.68E101 2.96E101
0.60 5.33E101 5.30E101 4.94E101 4.04E101 3.58E101 3.32E101 2.52E101
0.70 5.32E101 5.28E101 4.82E101 3.78E101 3.26E101 2.98E101 2.14E101
0.80 5.30E101 5.24E101 4.69E101 3.53E101 2.97E101 2.67E101 1.80E101
1.00 5.25E101 5.17E101 4.43E101 3.06E101 2.43E101 2.11E101 1.29E101
1.20 5.19E101 5.09E101 4.17E101 2.63E101 1.97E101 1.66E101 9.31E100
1.50 5.08E101 4.95E101 3.80E101 2.07E101 1.44E101 1.17E101 6.05E100
1.70 5.00E101 4.85E101 3.57E101 1.76E101 1.17E101 9.31E100 4.74E100
2.00 4.87E101 4.69E101 3.24E101 1.38E101 8.68E100 6.83E100 3.51E100
2.50 4.64E101 4.42E101 2.73E101 9.40E100 5.63E100 4.43E100 2.43E100
3.00 4.41E101 4.16E101 2.28E101 6.64E100 3.97E100 3.16E100 1.81E100
3.50 4.21E101 3.91E101 1.89E101 4.92E100 3.04E100 2.43E100 1.35E100
4.00 4.02E101 3.67E101 1.57E101 3.82E100 2.45E100 1.94E100 9.81E201
5.00 3.67E101 3.21E101 1.09E101 2.57E100 1.70E100 1.29E100 5.09E201
6.00 3.33E101 2.79E101 7.73E100 1.89E100 1.16E100 8.36E201 2.80E201
7.00 2.98E101 2.41E101 5.72E100 1.42E100 7.75E201 5.35E201 1.73E201
8.00 2.62E101 2.07E101 4.41E100 1.07E100 5.15E201 3.49E201 1.22E201
9.00 2.27E101 1.77E101 3.55E100 7.93E201 3.50E201 2.38E201 9.42E202
10.00 1.95E101 1.52E101 2.96E100 5.87E201 2.47E201 1.72E201 7.71E202
12.50 1.30E101 1.04E101 2.06E100 2.90E201 1.29E201 9.41E202 4.92E202
15.00 8.96E100 7.36E100 1.48E100 1.64E201 8.65E202 6.43E202 2.98E202
17.50 6.55E100 5.40E100 1.05E100 1.07E201 6.44E202 4.73E202 1.71E202
20.00 5.13E100 4.14E100 7.27E201 7.77E202 4.84E202 3.42E202 9.66E203
22.50 4.25E100 3.31E100 5.03E201 6.04E202 3.55E202 2.39E202 5.44E203
25.00 3.67E100 2.74E100 3.53E201 4.82E202 2.55E202 1.62E202 3.11E203
27.50 3.23E100 2.31E100 2.55E201 3.85E202 1.79E202 1.08E202 1.81E203
30.00 2.87E100 1.98E100 1.91E201 3.05E202 1.25E202 7.17E203 1.07E203
35.00 2.23E100 1.48E100 1.19E201 1.84E202 6.06E203 3.20E203 4.06E204
40.00 1.65E100 1.09E100 8.37E202 1.07E202 2.99E203 1.48E203 1.70E204
45.00 1.18E100 7.96E201 6.35E202 6.16E203 1.52E203 7.18E204 7.84E205
50.00 8.27E201 5.75E201 4.99E202 3.57E203 8.03E204 3.68E204 3.99E205
55.00 5.81E201 4.17E201 3.95E202 2.10E203 4.43E204 1.99E204 2.23E205
60.00 4.15E201 3.07E201 3.12E202 1.27E203 2.57E204 1.14E204 1.37E205
65.00 3.04E201 2.30E201 2.47E202 7.98E204 1.56E204 6.99E205 9.17E206
70.00 2.30E201 1.77E201 1.96E202 5.18E204 1.00E204 4.54E205 6.66E206
75.00 1.81E201 1.41E201 1.56E202 3.51E204 6.80E205 3.14E205 5.21E206
80.00 1.48E201 1.16E201 1.26E202 2.48E204 4.87E205 2.30E205 4.34E206
85.00 1.26E201 9.83E202 1.04E202 1.83E204 3.68E205 1.78E205 3.81E206
90.00 1.11E201 8.66E202 8.73E203 1.42E204 2.93E205 1.45E205 3.50E206
95.00 1.02E201 7.87E202 7.50E203 1.14E204 2.43E205 1.24E205 3.32E206
105.00 9.28E202 7.08E202 5.90E203 8.20E205 1.88E205 1.01E205 3.25E206
120.00 9.42E202 6.95E202 4.71E203 6.09E205 1.54E205 8.77E206 3.49E206
135.00 1.03E201 7.39E202 4.15E203 5.21E205 1.43E205 8.52E206 3.91E206
150.00 1.13E201 7.93E202 3.87E203 4.81E205 1.40E205 8.63E206 4.35E206
165.00 1.21E201 8.33E202 3.73E203 4.63E205 1.40E205 8.79E206 4.67E206
180.00 1.24E201 8.48E202 3.69E203 4.58E205 1.40E205 8.85E206 4.79E206
total 1.14E101 8.83E100 1.73E100 3.86E201 2.31E201 1.79E201 9.05E202
rel ff 1.14E101 8.55E100 1.73E100 3.89E201 2.33E201 1.81E201 9.13E202
nrl ff 1.15E101 8.62E100 1.75E100 3.93E201 2.36E201 1.83E201 9.23E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Iron (Z526)
0.00 5.34E101 5.34E101 5.34E101 5.34E101 5.34E101 5.34E101 5.34E101
0.01 5.34E101 5.33E101 5.33E101 5.33E101 5.33E101 5.32E101 5.32E101
0.02 5.33E101 5.32E101 5.32E101 5.31E101 5.30E101 5.29E101 5.28E101
0.04 5.28E101 5.25E101 5.24E101 5.22E101 5.18E101 5.15E101 5.12E101
0.06 5.21E101 5.14E101 5.12E101 5.08E101 5.01E101 4.95E101 4.91E101
0.10 5.00E101 4.85E101 4.82E101 4.72E101 4.58E101 4.46E101 4.39E101
0.20 4.33E101 4.01E101 3.94E101 3.76E101 3.50E101 3.32E101 3.20E101
0.30 3.68E101 3.25E101 3.16E101 2.94E101 2.61E101 2.36E101 2.20E101
0.40 3.09E101 2.59E101 2.49E101 2.24E101 1.89E101 1.64E101 1.49E101
0.50 2.57E101 2.03E101 1.93E101 1.68E101 1.36E101 1.15E101 1.03E101
0.60 2.11E101 1.59E101 1.49E101 1.26E101 9.93E100 8.28E100 7.37E100
0.70 1.73E101 1.24E101 1.15E101 9.58E100 7.40E100 6.16E100 5.53E100
0.80 1.42E101 9.78E100 9.04E100 7.42E100 5.69E100 4.76E100 4.31E100
1.00 9.65E100 6.37E100 5.86E100 4.78E100 3.72E100 3.21E100 3.00E100
1.20 6.82E100 4.46E100 4.11E100 3.39E100 2.71E100 2.41E100 2.32E100
1.50 4.43E100 2.99E100 2.78E100 2.35E100 1.90E100 1.65E100 1.50E100
1.70 3.52E100 2.45E100 2.30E100 1.95E100 1.54E100 1.24E100 1.04E100
2.00 2.67E100 1.91E100 1.79E100 1.50E100 1.10E100 7.78E201 5.72E201
2.50 1.84E100 1.26E100 1.16E100 9.17E201 5.97E201 3.73E201 2.49E201
3.00 1.30E100 7.83E201 7.00E201 5.21E201 3.25E201 2.12E201 1.55E201
3.50 8.99E201 4.79E201 4.19E201 3.00E201 1.93E201 1.44E201 1.24E201
4.00 6.16E201 3.04E201 2.64E201 1.88E201 1.29E201 1.12E201 1.12E201
5.00 3.02E201 1.50E201 1.32E201 9.94E202 7.78E202 7.74E202 8.69E202
6.00 1.72E201 9.71E202 8.81E202 7.09E202 5.63E202 4.97E202 4.67E202
7.00 1.14E201 7.44E202 6.91E202 5.74E202 4.16E202 2.84E202 1.98E202
8.00 8.51E202 5.93E202 5.54E202 4.55E202 2.93E202 1.61E202 8.88E203
9.00 6.73E202 4.61E202 4.25E202 3.34E202 1.94E202 9.54E203 4.80E203
10.00 5.44E202 3.44E202 3.10E202 2.29E202 1.24E202 5.96E203 3.05E203
12.50 3.12E202 1.49E202 1.26E202 8.00E203 3.87E203 2.04E203 1.27E203
15.00 1.66E202 6.30E203 5.08E203 2.90E203 1.30E203 7.21E204 5.06E204
17.50 8.53E203 2.76E203 2.16E203 1.15E203 4.82E204 2.64E204 1.88E204
20.00 4.37E203 1.26E203 9.69E204 4.95E204 1.97E204 1.04E204 7.19E205
22.50 2.28E203 6.09E204 4.61E204 2.29E204 8.75E205 4.44E205 2.99E205
25.00 1.22E203 3.08E204 2.31E204 1.13E204 4.24E205 2.11E205 1.38E205
27.50 6.77E204 1.64E204 1.23E204 5.97E205 2.24E205 1.11E205 7.22E206
30.00 3.88E204 9.21E205 6.90E205 3.37E205 1.29E205 6.51E206 4.29E206
35.00 1.41E204 3.34E205 2.52E205 1.28E205 5.27E206 2.86E206 1.97E206
40.00 5.82E205 1.46E205 1.13E205 6.17E206 2.93E206 1.82E206 1.39E206
45.00 2.75E205 7.71E206 6.16E206 3.71E206 2.12E206 1.55E206 1.33E206
50.00 1.47E205 4.72E206 3.91E206 2.61E206 1.73E206 1.42E206 1.29E206
55.00 8.85E206 3.33E206 2.86E206 2.11E206 1.59E206 1.39E206 1.28E206
60.00 5.92E206 2.63E206 2.35E206 1.90E206 1.58E206 1.40E206 1.25E206
65.00 4.33E206 2.25E206 2.07E206 1.79E206 1.58E206 1.37E206 1.15E206
70.00 3.44E206 2.05E206 1.94E206 1.78E206 1.63E206 1.36E206 1.07E206
75.00 2.92E206 1.97E206 1.90E206 1.83E206 1.71E206 1.37E206 1.01E206
80.00 2.61E206 1.93E206 1.89E206 1.88E206 1.77E206 1.39E206 9.69E207
85.00 2.43E206 1.93E206 1.92E206 1.95E206 1.86E206 1.42E206 9.64E207
90.00 2.35E206 1.98E206 1.99E206 2.05E206 1.97E206 1.49E206 9.89E207
95.00 2.33E206 2.05E206 2.07E206 2.16E206 2.08E206 1.56E206 1.03E206
105.00 2.43E206 2.26E206 2.30E206 2.43E206 2.35E206 1.77E206 1.17E206
120.00 2.77E206 2.70E206 2.76E206 2.93E206 2.85E206 2.18E206 1.48E206
135.00 3.25E206 3.25E206 3.33E206 3.53E206 3.43E206 2.64E206 1.83E206
150.00 3.70E206 3.74E206 3.83E206 4.06E206 3.95E206 3.09E206 2.18E206
165.00 4.03E206 4.10E206 4.20E206 4.44E206 4.32E206 3.42E206 2.45E206
180.00 4.15E206 4.23E206 4.33E206 4.58E206 4.46E206 3.55E206 2.56E206
total 6.52E202 4.27E202 3.94E202 3.23E202 2.44E202 1.98E202 1.75E202
rel ff 6.61E202 4.32E202 3.98E202 3.24E202 2.47E202 2.03E202 1.79E202
nrl ff 6.68E202 4.37E202 4.02E202 3.28E202 2.49E202 2.05E202 1.81E202

10421042 B. K. CHATTERJEE AND S. C. ROY

J. Phys. Chem. Ref. Data, Vol. 27, No. 6, 1998



TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Cobalt (Z527)
0.00 5.81E101 5.81E101 5.77E101 5.76E101 5.76E101 5.76E101 5.76E101
0.01 5.81E101 5.81E101 5.77E101 5.76E101 5.76E101 5.76E101 5.75E101
0.02 5.81E101 5.81E101 5.77E101 5.76E101 5.76E101 5.75E101 5.75E101
0.04 5.81E101 5.81E101 5.77E101 5.75E101 5.74E101 5.74E101 5.72E101
0.06 5.81E101 5.80E101 5.76E101 5.74E101 5.73E101 5.71E101 5.66E101
0.10 5.81E101 5.80E101 5.76E101 5.70E101 5.66E101 5.63E101 5.51E101
0.20 5.80E101 5.80E101 5.72E101 5.53E101 5.39E101 5.29E101 4.94E101
0.30 5.80E101 5.79E101 5.65E101 5.28E101 5.02E101 4.87E101 4.33E101
0.40 5.79E101 5.77E101 5.57E101 5.00E101 4.64E101 4.43E101 3.77E101
0.50 5.77E101 5.75E101 5.47E101 4.70E101 4.27E101 4.02E101 3.25E101
0.60 5.76E101 5.73E101 5.35E101 4.41E101 3.91E101 3.63E101 2.78E101
0.70 5.74E101 5.70E101 5.23E101 4.13E101 3.57E101 3.27E101 2.36E101
0.80 5.72E101 5.67E101 5.09E101 3.86E101 3.26E101 2.93E101 2.00E101
1.00 5.68E101 5.59E101 4.82E101 3.35E101 2.68E101 2.33E101 1.42E101
1.20 5.62E101 5.51E101 4.55E101 2.89E101 2.18E101 1.84E101 1.03E101
1.50 5.51E101 5.37E101 4.16E101 2.29E101 1.59E101 1.29E101 6.61E100
1.70 5.43E101 5.27E101 3.91E101 1.95E101 1.29E101 1.03E101 5.15E100
2.00 5.29E101 5.10E101 3.55E101 1.53E101 9.57E100 7.49E100 3.80E100
2.50 5.05E101 4.82E101 3.01E101 1.04E101 6.14E100 4.81E100 2.64E100
3.00 4.81E101 4.54E101 2.52E101 7.29E100 4.31E100 3.42E100 1.99E100
3.50 4.59E101 4.27E101 2.10E101 5.36E100 3.28E100 2.63E100 1.50E100
4.00 4.39E101 4.01E101 1.74E101 4.14E100 2.66E100 2.12E100 1.11E100
5.00 4.01E101 3.52E101 1.20E101 2.79E100 1.87E100 1.44E100 5.79E201
6.00 3.66E101 3.07E101 8.51E100 2.07E100 1.31E100 9.45E201 3.14E201
7.00 3.29E101 2.66E101 6.25E100 1.58E100 8.80E201 6.08E201 1.91E201
8.00 2.91E101 2.29E101 4.79E100 1.20E100 5.85E201 3.96E201 1.33E201
9.00 2.53E101 1.96E101 3.84E100 8.96E201 3.95E201 2.68E201 1.02E201
10.00 2.17E101 1.68E101 3.20E100 6.66E201 2.77E201 1.91E201 8.38E202
12.50 1.45E101 1.15E101 2.25E100 3.27E201 1.41E201 1.03E201 5.43E202
15.00 9.84E100 8.10E100 1.65E100 1.82E201 9.40E202 7.00E202 3.37E202
17.50 7.10E100 5.90E100 1.18E100 1.17E201 7.03E202 5.20E202 1.99E202
20.00 5.51E100 4.50E100 8.26E201 8.46E202 5.34E202 3.82E202 1.14E202
22.50 4.55E100 3.59E100 5.72E201 6.58E202 3.98E202 2.71E202 6.56E203
25.00 3.93E100 2.97E100 4.00E201 5.28E202 2.89E202 1.87E202 3.80E203
27.50 3.48E100 2.52E100 2.87E201 4.26E202 2.07E202 1.27E202 2.23E203
30.00 3.12E100 2.17E100 2.13E201 3.41E202 1.46E202 8.55E203 1.34E203
35.00 2.47E100 1.64E100 1.31E201 2.11E202 7.26E203 3.90E203 5.12E204
40.00 1.87E100 1.22E100 9.13E202 1.25E202 3.64E203 1.83E203 2.15E204
45.00 1.35E100 9.00E201 6.92E202 7.34E203 1.88E203 8.99E204 9.90E205
50.00 9.54E201 6.55E201 5.45E202 4.32E203 1.00E203 4.63E204 4.99E205
55.00 6.71E201 4.76E201 4.34E202 2.58E203 5.57E204 2.52E204 2.77E205
60.00 4.78E201 3.49E201 3.46E202 1.58E203 3.24E204 1.45E204 1.68E205
65.00 3.48E201 2.61E201 2.76E202 9.94E204 1.97E204 8.82E205 1.11E205
70.00 2.62E201 2.00E201 2.21E202 6.50E204 1.27E204 5.71E205 7.96E206
75.00 2.04E201 1.58E201 1.78E202 4.41E204 8.59E205 3.93E205 6.16E206
80.00 1.66E201 1.29E201 1.45E202 3.13E204 6.14E205 2.87E205 5.08E206
85.00 1.40E201 1.09E201 1.20E202 2.32E204 4.63E205 2.21E205 4.42E206
90.00 1.22E201 9.60E202 1.02E202 1.79E204 3.67E205 1.80E205 4.04E206
95.00 1.11E201 8.70E202 8.82E203 1.44E204 3.04E205 1.53E205 3.82E206
105.00 1.01E201 7.79E202 7.02E203 1.04E204 2.33E205 1.23E205 3.70E206
120.00 1.02E201 7.63E202 5.67E203 7.69E205 1.89E205 1.06E205 3.93E206
135.00 1.11E201 8.11E202 5.05E203 6.55E205 1.73E205 1.01E205 4.37E206
150.00 1.22E201 8.71E202 4.73E203 6.02E205 1.69E205 1.02E205 4.84E206
165.00 1.30E201 9.16E202 4.58E203 5.78E205 1.68E205 1.03E205 5.18E206
180.00 1.34E201 9.32E202 4.53E203 5.71E205 1.68E205 1.04E205 5.31E206
total 1.26E101 9.75E100 1.91E100 4.27E201 2.56E201 1.98E201 1.00E201
rel ff 1.26E101 9.43E100 1.92E100 4.31E201 2.59E201 2.01E201 1.01E201
nrl ff 1.27E101 9.51E100 1.94E100 4.36E201 2.62E201 2.03E201 1.02E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Cobalt (Z527)
0.00 5.76E101 5.76E101 5.76E101 5.76E101 5.76E101 5.76E101 5.75E101
0.01 5.75E101 5.75E101 5.75E101 5.75E101 5.75E101 5.74E101 5.74E101
0.02 5.74E101 5.74E101 5.74E101 5.73E101 5.72E101 5.70E101 5.69E101
0.04 5.70E101 5.67E101 5.66E101 5.63E101 5.60E101 5.57E101 5.54E101
0.06 5.63E101 5.56E101 5.54E101 5.50E101 5.43E101 5.37E101 5.32E101
0.10 5.42E101 5.26E101 5.23E101 5.13E101 4.98E101 4.86E101 4.78E101
0.20 4.72E101 4.37E101 4.30E101 4.11E101 3.84E101 3.63E101 3.51E101
0.30 4.02E101 3.56E101 3.47E101 3.22E101 2.87E101 2.61E101 2.43E101
0.40 3.39E101 2.85E101 2.74E101 2.47E101 2.09E101 1.82E101 1.65E101
0.50 2.83E101 2.25E101 2.13E101 1.86E101 1.51E101 1.27E101 1.14E101
0.60 2.33E101 1.76E101 1.65E101 1.40E101 1.10E101 9.10E100 8.06E100
0.70 1.92E101 1.37E101 1.28E101 1.06E101 8.14E100 6.72E100 5.99E100
0.80 1.57E101 1.08E101 9.98E100 8.16E100 6.22E100 5.16E100 4.65E100
1.00 1.07E101 6.97E100 6.40E100 5.20E100 4.02E100 3.47E100 3.27E100
1.20 7.48E100 4.83E100 4.45E100 3.66E100 2.93E100 2.64E100 2.57E100
1.50 4.81E100 3.23E100 3.01E100 2.54E100 2.08E100 1.83E100 1.71E100
1.70 3.81E100 2.66E100 2.49E100 2.13E100 1.70E100 1.40E100 1.19E100
2.00 2.89E100 2.10E100 1.97E100 1.67E100 1.24E100 8.82E201 6.49E201
2.50 2.02E100 1.41E100 1.31E100 1.04E100 6.81E201 4.20E201 2.73E201
3.00 1.45E100 8.91E201 8.00E201 5.97E201 3.68E201 2.34E201 1.65E201
3.50 1.02E100 5.46E201 4.78E201 3.41E201 2.15E201 1.57E201 1.31E201
4.00 6.99E201 3.44E201 2.97E201 2.10E201 1.42E201 1.21E201 1.21E201
5.00 3.41E201 1.65E201 1.44E201 1.07E201 8.40E202 8.55E202 9.93E202
6.00 1.91E201 1.05E201 9.50E202 7.61E202 6.11E202 5.60E202 5.49E202
7.00 1.25E201 8.06E202 7.48E202 6.24E202 4.61E202 3.25E202 2.33E202
8.00 9.26E202 6.49E202 6.08E202 5.05E202 3.32E202 1.86E202 1.04E202
9.00 7.33E202 5.12E202 4.75E202 3.79E202 2.26E202 1.12E202 5.62E203
10.00 5.96E202 3.88E202 3.52E202 2.66E202 1.47E202 7.06E203 3.59E203
12.50 3.51E202 1.74E202 1.49E202 9.64E203 4.74E203 2.49E203 1.53E203
15.00 1.93E202 7.59E203 6.16E203 3.58E203 1.63E203 9.00E204 6.26E204
17.50 1.01E202 3.39E203 2.67E203 1.44E203 6.11E204 3.34E204 2.37E204
20.00 5.29E203 1.57E203 1.21E203 6.25E204 2.50E204 1.32E204 9.16E205
22.50 2.81E203 7.66E204 5.82E204 2.90E204 1.11E204 5.65E205 3.79E205
25.00 1.52E203 3.90E204 2.93E204 1.43E204 5.36E205 2.65E205 1.74E205
27.50 8.50E204 2.08E204 1.56E204 7.54E205 2.80E205 1.37E205 8.87E206
30.00 4.89E204 1.17E204 8.71E205 4.22E205 1.59E205 7.87E206 5.13E206
35.00 1.78E204 4.18E205 3.14E205 1.56E205 6.26E206 3.30E206 2.23E206
40.00 7.33E205 1.80E205 1.38E205 7.32E206 3.35E206 2.02E206 1.52E206
45.00 3.42E205 9.23E206 7.29E206 4.28E206 2.35E206 1.68E206 1.43E206
50.00 1.80E205 5.51E206 4.51E206 2.92E206 1.88E206 1.52E206 1.39E206
55.00 1.07E205 3.80E206 3.23E206 2.31E206 1.70E206 1.49E206 1.40E206
60.00 7.02E206 2.95E206 2.61E206 2.05E206 1.67E206 1.51E206 1.38E206
65.00 5.06E206 2.49E206 2.27E206 1.92E206 1.67E206 1.47E206 1.28E206
70.00 3.97E206 2.25E206 2.11E206 1.90E206 1.72E206 1.47E206 1.18E206
75.00 3.34E206 2.15E206 2.06E206 1.95E206 1.81E206 1.48E206 1.11E206
80.00 2.96E206 2.09E206 2.05E206 2.00E206 1.88E206 1.49E206 1.06E206
85.00 2.74E206 2.10E206 2.08E206 2.09E206 1.98E206 1.53E206 1.05E206
90.00 2.63E206 2.15E206 2.15E206 2.20E206 2.10E206 1.60E206 1.08E206
95.00 2.60E206 2.23E206 2.24E206 2.32E206 2.22E206 1.67E206 1.11E206
105.00 2.70E206 2.46E206 2.49E206 2.62E206 2.52E206 1.90E206 1.26E206
120.00 3.06E206 2.93E206 2.99E206 3.16E206 3.07E206 2.34E206 1.58E206
135.00 3.56E206 3.52E206 3.60E206 3.81E206 3.69E206 2.83E206 1.94E206
150.00 4.04E206 4.05E206 4.14E206 4.38E206 4.25E206 3.30E206 2.30E206
165.00 4.39E206 4.43E206 4.53E206 4.79E206 4.65E206 3.64E206 2.58E206
180.00 4.52E206 4.56E206 4.67E206 4.93E206 4.80E206 3.78E206 2.70E206
total 7.22E202 4.73E202 4.36E202 3.57E202 2.71E202 2.20E202 1.94E202
rel ff 7.33E202 4.79E202 4.41E202 3.60E202 2.73E202 2.25E202 1.98E202
nrl ff 7.41E202 4.85E202 4.46E202 3.64E202 2.77E202 2.27E202 2.01E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Nickel (Z528)
0.00 6.25E101 6.25E101 6.21E101 6.20E101 6.20E101 6.19E101 6.19E101
0.01 6.25E101 6.25E101 6.21E101 6.19E101 6.19E101 6.19E101 6.19E101
0.02 6.25E101 6.25E101 6.20E101 6.19E101 6.19E101 6.19E101 6.18E101
0.04 6.25E101 6.24E101 6.20E101 6.18E101 6.18E101 6.17E101 6.15E101
0.06 6.25E101 6.24E101 6.20E101 6.17E101 6.16E101 6.15E101 6.10E101
0.10 6.25E101 6.24E101 6.19E101 6.13E101 6.09E101 6.06E101 5.94E101
0.20 6.24E101 6.24E101 6.15E101 5.96E101 5.82E101 5.72E101 5.35E101
0.30 6.24E101 6.23E101 6.09E101 5.71E101 5.44E101 5.27E101 4.70E101
0.40 6.23E101 6.21E101 6.00E101 5.41E101 5.03E101 4.81E101 4.10E101
0.50 6.21E101 6.19E101 5.90E101 5.10E101 4.63E101 4.37E101 3.54E101
0.60 6.20E101 6.17E101 5.78E101 4.79E101 4.26E101 3.96E101 3.04E101
0.70 6.18E101 6.14E101 5.65E101 4.49E101 3.89E101 3.57E101 2.59E101
0.80 6.16E101 6.10E101 5.51E101 4.20E101 3.56E101 3.20E101 2.19E101
1.00 6.12E101 6.03E101 5.23E101 3.66E101 2.93E101 2.56E101 1.57E101
1.20 6.06E101 5.95E101 4.94E101 3.16E101 2.40E101 2.02E101 1.13E101
1.50 5.95E101 5.80E101 4.52E101 2.51E101 1.75E101 1.42E101 7.23E100
1.70 5.87E101 5.70E101 4.26E101 2.15E101 1.42E101 1.13E101 5.61E100
2.00 5.73E101 5.53E101 3.87E101 1.69E101 1.05E101 8.21E100 4.12E100
2.50 5.47E101 5.23E101 3.28E101 1.14E101 6.70E100 5.24E100 2.87E100
3.00 5.22E101 4.93E101 2.76E101 7.98E100 4.68E100 3.72E100 2.18E100
3.50 4.98E101 4.64E101 2.30E101 5.85E100 3.56E100 2.86E100 1.67E100
4.00 4.76E101 4.37E101 1.92E101 4.51E100 2.89E100 2.32E100 1.24E100
5.00 4.36E101 3.84E101 1.33E101 3.03E100 2.06E100 1.59E100 6.52E201
6.00 3.99E101 3.35E101 9.34E100 2.26E100 1.45E100 1.06E100 3.52E201
7.00 3.61E101 2.91E101 6.82E100 1.74E100 9.88E201 6.85E201 2.12E201
8.00 3.21E101 2.51E101 5.21E100 1.33E100 6.59E201 4.45E201 1.46E201
9.00 2.80E101 2.16E101 4.17E100 1.00E100 4.45E201 3.00E201 1.12E201
10.00 2.41E101 1.86E101 3.47E100 7.49E201 3.10E201 2.12E201 9.11E202
12.50 1.60E101 1.27E101 2.46E100 3.68E201 1.55E201 1.12E201 5.96E202
15.00 1.08E101 8.89E100 1.82E100 2.02E201 1.02E201 7.62E202 3.77E202
17.50 7.73E100 6.45E100 1.32E100 1.29E201 7.65E202 5.69E202 2.27E202
20.00 5.95E100 4.90E100 9.29E201 9.23E202 5.86E202 4.24E202 1.34E202
22.50 4.90E100 3.90E100 6.46E201 7.17E202 4.41E202 3.05E202 7.80E203
25.00 4.23E100 3.22E100 4.51E201 5.78E202 3.26E202 2.14E202 4.58E203
27.50 3.76E100 2.74E100 3.22E201 4.69E202 2.36E202 1.47E202 2.72E203
30.00 3.38E100 2.37E100 2.37E201 3.78E202 1.69E202 1.01E202 1.65E203
35.00 2.72E100 1.80E100 1.44E201 2.38E202 8.59E203 4.69E203 6.38E204
40.00 2.08E100 1.36E100 9.98E202 1.45E202 4.39E203 2.24E203 2.69E204
45.00 1.53E100 1.01E100 7.54E202 8.64E203 2.29E203 1.11E203 1.24E204
50.00 1.09E100 7.38E201 5.94E202 5.16E203 1.24E203 5.77E204 6.21E205
55.00 7.67E201 5.38E201 4.75E202 3.12E203 6.91E204 3.15E204 3.41E205
60.00 5.46E201 3.95E201 3.81E202 1.92E203 4.04E204 1.81E204 2.05E205
65.00 3.97E201 2.95E201 3.06E202 1.22E203 2.47E204 1.10E204 1.34E205
70.00 2.97E201 2.25E201 2.47E202 8.05E204 1.59E204 7.13E205 9.50E206
75.00 2.30E201 1.78E201 2.00E202 5.49E204 1.08E204 4.89E205 7.28E206
80.00 1.86E201 1.45E201 1.65E202 3.91E204 7.68E205 3.55E205 5.95E206
85.00 1.56E201 1.22E201 1.38E202 2.90E204 5.77E205 2.73E205 5.15E206
90.00 1.36E201 1.07E201 1.18E202 2.25E204 4.56E205 2.21E205 4.67E206
95.00 1.23E201 9.64E202 1.02E202 1.81E204 3.77E205 1.87E205 4.39E206
105.00 1.11E201 8.59E202 8.25E203 1.30E204 2.87E205 1.49E205 4.22E206
120.00 1.11E201 8.39E202 6.75E203 9.64E205 2.30E205 1.27E205 4.43E206
135.00 1.21E201 8.91E202 6.06E203 8.19E205 2.10E205 1.21E205 4.90E206
150.00 1.32E201 9.56E202 5.72E203 7.50E205 2.03E205 1.20E205 5.39E206
165.00 1.41E201 1.01E201 5.55E203 7.19E205 2.01E205 1.21E205 5.75E206
180.00 1.44E201 1.02E201 5.50E203 7.09E205 2.00E205 1.22E205 5.89E206
total 1.39E101 1.07E101 2.11E100 4.71E201 2.82E201 2.19E201 1.10E201
rel ff 1.39E101 1.04E101 2.12E100 4.76E201 2.86E201 2.22E201 1.12E201
nrl ff 1.40E101 1.05E101 2.14E100 4.82E201 2.89E201 2.25E201 1.13E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Nickel (Z528)
0.00 6.19E101 6.19E101 6.19E101 6.19E101 6.19E101 6.19E101 6.19E101
0.01 6.19E101 6.18E101 6.18E101 6.18E101 6.18E101 6.17E101 6.17E101
0.02 6.18E101 6.17E101 6.17E101 6.16E101 6.15E101 6.14E101 6.13E101
0.04 6.13E101 6.10E101 6.09E101 6.07E101 6.03E101 6.00E101 5.97E101
0.06 6.06E101 5.99E101 5.97E101 5.93E101 5.85E101 5.79E101 5.75E101
0.10 5.85E101 5.69E101 5.65E101 5.55E101 5.40E101 5.27E101 5.18E101
0.20 5.12E101 4.75E101 4.67E101 4.47E101 4.17E101 3.96E101 3.82E101
0.30 4.37E101 3.88E101 3.78E101 3.52E101 3.14E101 2.85E101 2.67E101
0.40 3.70E101 3.12E101 3.00E101 2.70E101 2.30E101 2.01E101 1.82E101
0.50 3.09E101 2.47E101 2.34E101 2.05E101 1.66E101 1.40E101 1.25E101
0.60 2.56E101 1.93E101 1.82E101 1.54E101 1.21E101 9.98E100 8.80E100
0.70 2.11E101 1.51E101 1.41E101 1.17E101 8.93E100 7.34E100 6.51E100
0.80 1.73E101 1.19E101 1.10E101 8.96E100 6.79E100 5.61E100 5.04E100
1.00 1.17E101 7.63E100 6.99E100 5.66E100 4.36E100 3.77E100 3.55E100
1.20 8.19E100 5.26E100 4.83E100 3.96E100 3.17E100 2.88E100 2.83E100
1.50 5.24E100 3.50E100 3.25E100 2.75E100 2.27E100 2.03E100 1.91E100
1.70 4.14E100 2.89E100 2.71E100 2.32E100 1.87E100 1.55E100 1.34E100
2.00 3.14E100 2.29E100 2.16E100 1.84E100 1.38E100 9.91E201 7.32E201
2.50 2.21E100 1.57E100 1.46E100 1.17E100 7.68E201 4.71E201 3.03E201
3.00 1.60E100 1.00E100 9.03E201 6.76E201 4.15E201 2.59E201 1.78E201
3.50 1.14E100 6.17E201 5.41E201 3.85E201 2.40E201 1.71E201 1.40E201
4.00 7.86E201 3.86E201 3.34E201 2.35E201 1.56E201 1.31E201 1.29E201
5.00 3.82E201 1.82E201 1.58E201 1.17E201 9.09E202 9.37E202 1.11E201
6.00 2.11E201 1.14E201 1.03E201 8.19E202 6.63E202 6.24E202 6.33E202
7.00 1.37E201 8.73E202 8.09E202 6.75E202 5.07E202 3.68E202 2.72E202
8.00 1.01E201 7.07E202 6.63E202 5.55E202 3.72E202 2.14E202 1.22E202
9.00 7.97E202 5.63E202 5.25E202 4.24E202 2.58E202 1.30E202 6.60E203
10.00 6.51E202 4.33E202 3.96E202 3.03E202 1.71E202 8.31E203 4.22E203
12.50 3.92E202 2.02E202 1.73E202 1.14E202 5.73E203 3.00E203 1.82E203
15.00 2.21E202 9.02E203 7.38E203 4.36E203 2.01E203 1.11E203 7.60E204
17.50 1.19E202 4.11E203 3.25E203 1.78E203 7.65E204 4.18E204 2.94E204
20.00 6.34E203 1.94E203 1.50E203 7.81E204 3.15E204 1.66E204 1.15E204
22.50 3.41E203 9.52E204 7.25E204 3.64E204 1.40E204 7.12E205 4.78E205
25.00 1.87E203 4.87E204 3.67E204 1.80E204 6.72E205 3.32E205 2.17E205
27.50 1.05E203 2.61E204 1.95E204 9.45E205 3.48E205 1.69E205 1.09E205
30.00 6.11E204 1.46E204 1.09E204 5.26E205 1.95E205 9.53E206 6.15E206
35.00 2.23E204 5.19E205 3.89E205 1.91E205 7.43E206 3.82E206 2.55E206
40.00 9.15E205 2.19E205 1.67E205 8.70E206 3.85E206 2.25E206 1.66E206
45.00 4.24E205 1.10E205 8.64E206 4.94E206 2.61E206 1.83E206 1.54E206
50.00 2.20E205 6.44E206 5.21E206 3.28E206 2.04E206 1.63E206 1.50E206
55.00 1.28E205 4.34E206 3.65E206 2.54E206 1.82E206 1.59E206 1.52E206
60.00 8.32E206 3.32E206 2.90E206 2.22E206 1.78E206 1.61E206 1.52E206
65.00 5.92E206 2.76E206 2.49E206 2.06E206 1.77E206 1.58E206 1.41E206
70.00 4.59E206 2.48E206 2.30E206 2.03E206 1.82E206 1.58E206 1.30E206
75.00 3.82E206 2.35E206 2.24E206 2.08E206 1.91E206 1.59E206 1.23E206
80.00 3.36E206 2.28E206 2.22E206 2.14E206 2.00E206 1.61E206 1.17E206
85.00 3.09E206 2.29E206 2.25E206 2.23E206 2.11E206 1.65E206 1.15E206
90.00 2.96E206 2.34E206 2.32E206 2.35E206 2.24E206 1.72E206 1.17E206
95.00 2.91E206 2.42E206 2.42E206 2.49E206 2.38E206 1.80E206 1.21E206
105.00 3.00E206 2.67E206 2.70E206 2.81E206 2.71E206 2.04E206 1.36E206
120.00 3.38E206 3.18E206 3.23E206 3.40E206 3.29E206 2.50E206 1.69E206
135.00 3.91E206 3.80E206 3.88E206 4.10E206 3.96E206 3.02E206 2.06E206
150.00 4.42E206 4.37E206 4.47E206 4.71E206 4.56E206 3.52E206 2.44E206
165.00 4.79E206 4.78E206 4.88E206 5.15E206 4.99E206 3.88E206 2.72E206
180.00 4.93E206 4.92E206 5.03E206 5.31E206 5.16E206 4.03E206 2.84E206
total 7.96E202 5.22E202 4.82E202 3.94E202 2.99E202 2.42E202 2.14E202
rel ff 8.10E202 5.30E202 4.88E202 3.98E202 3.02E202 2.48E202 2.19E202
nrl ff 8.20E202 5.36E202 4.94E202 4.03E202 3.06E202 2.52E202 2.22E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Copper (Z529)
0.00 6.71E101 6.70E101 6.66E101 6.65E101 6.64E101 6.64E101 6.64E101
0.01 6.71E101 6.70E101 6.66E101 6.64E101 6.64E101 6.64E101 6.64E101
0.02 6.71E101 6.70E101 6.65E101 6.64E101 6.64E101 6.63E101 6.63E101
0.04 6.71E101 6.70E101 6.65E101 6.63E101 6.63E101 6.62E101 6.60E101
0.06 6.71E101 6.70E101 6.65E101 6.62E101 6.61E101 6.59E101 6.54E101
0.10 6.70E101 6.70E101 6.64E101 6.58E101 6.54E101 6.51E101 6.38E101
0.20 6.70E101 6.69E101 6.60E101 6.40E101 6.26E101 6.16E101 5.78E101
0.30 6.70E101 6.68E101 6.54E101 6.15E101 5.86E101 5.69E101 5.08E101
0.40 6.69E101 6.67E101 6.45E101 5.84E101 5.43E101 5.20E101 4.44E101
0.50 6.67E101 6.64E101 6.34E101 5.51E101 5.01E101 4.73E101 3.85E101
0.60 6.65E101 6.62E101 6.22E101 5.18E101 4.61E101 4.29E101 3.30E101
0.70 6.64E101 6.60E101 6.09E101 4.86E101 4.22E101 3.87E101 2.82E101
0.80 6.61E101 6.56E101 5.95E101 4.55E101 3.86E101 3.48E101 2.40E101
1.00 6.57E101 6.49E101 5.65E101 3.97E101 3.19E101 2.79E101 1.72E101
1.20 6.51E101 6.40E101 5.34E101 3.44E101 2.62E101 2.21E101 1.24E101
1.50 6.41E101 6.25E101 4.89E101 2.74E101 1.92E101 1.56E101 7.90E100
1.70 6.32E101 6.14E101 4.61E101 2.34E101 1.56E101 1.24E101 6.12E100
2.00 6.17E101 5.96E101 4.19E101 1.85E101 1.15E101 8.99E100 4.49E100
2.50 5.91E101 5.65E101 3.57E101 1.25E101 7.32E100 5.72E100 3.12E100
3.00 5.64E101 5.33E101 3.01E101 8.74E100 5.09E100 4.04E100 2.38E100
3.50 5.38E101 5.03E101 2.52E101 6.39E100 3.87E100 3.11E100 1.83E100
4.00 5.14E101 4.73E101 2.10E101 4.91E100 3.14E100 2.53E100 1.37E100
5.00 4.71E101 4.16E101 1.45E101 3.30E100 2.25E100 1.74E100 7.30E201
6.00 4.32E101 3.64E101 1.02E101 2.46E100 1.60E100 1.17E100 3.94E201
7.00 3.92E101 3.17E101 7.46E100 1.90E100 1.10E100 7.65E201 2.35E201
8.00 3.50E101 2.74E101 5.68E100 1.47E100 7.38E201 4.99E201 1.60E201
9.00 3.07E101 2.36E101 4.54E100 1.11E100 4.98E201 3.35E201 1.22E201
10.00 2.65E101 2.03E101 3.78E100 8.34E201 3.46E201 2.35E201 9.89E202
12.50 1.76E101 1.39E101 2.67E100 4.11E201 1.71E201 1.23E201 6.50E202
15.00 1.19E101 9.74E100 1.99E100 2.24E201 1.11E201 8.28E202 4.19E202
17.50 8.44E100 7.05E100 1.46E100 1.41E201 8.31E202 6.20E202 2.58E202
20.00 6.46E100 5.35E100 1.04E100 1.01E201 6.39E202 4.66E202 1.54E202
22.50 5.29E100 4.25E100 7.23E201 7.81E202 4.86E202 3.40E202 9.17E203
25.00 4.56E100 3.51E100 5.06E201 6.30E202 3.63E202 2.42E202 5.46E203
27.50 4.06E100 2.98E100 3.60E201 5.13E202 2.66E202 1.69E202 3.29E203
30.00 3.66E100 2.58E100 2.65E201 4.17E202 1.93E202 1.17E202 2.01E203
35.00 2.97E100 1.97E100 1.59E201 2.67E202 1.00E202 5.58E203 7.87E204
40.00 2.30E100 1.50E100 1.09E201 1.65E202 5.22E203 2.71E203 3.34E204
45.00 1.70E100 1.12E100 8.22E202 1.00E202 2.76E203 1.36E203 1.54E204
50.00 1.22E100 8.25E201 6.47E202 6.08E203 1.51E203 7.11E204 7.68E205
55.00 8.69E201 6.03E201 5.18E202 3.72E203 8.49E204 3.90E204 4.19E205
60.00 6.20E201 4.44E201 4.17E202 2.32E203 4.99E204 2.25E204 2.49E205
65.00 4.50E201 3.31E201 3.37E202 1.49E203 3.06E204 1.37E204 1.61E205
70.00 3.36E201 2.53E201 2.74E202 9.85E204 1.97E204 8.84E205 1.13E205
75.00 2.60E201 1.99E201 2.24E202 6.76E204 1.34E204 6.05E205 8.61E206
80.00 2.08E201 1.62E201 1.86E202 4.83E204 9.53E205 4.38E205 6.98E206
85.00 1.74E201 1.36E201 1.56E202 3.60E204 7.16E205 3.36E205 5.99E206
90.00 1.51E201 1.19E201 1.34E202 2.79E204 5.64E205 2.71E205 5.41E206
95.00 1.36E201 1.07E201 1.18E202 2.25E204 4.65E205 2.28E205 5.06E206
105.00 1.22E201 9.50E202 9.59E203 1.62E204 3.52E205 1.80E205 4.81E206
120.00 1.21E201 9.24E202 7.95E203 1.20E204 2.80E205 1.52E205 5.01E206
135.00 1.31E201 9.79E202 7.20E203 1.02E204 2.53E205 1.43E205 5.49E206
150.00 1.44E201 1.05E201 6.83E203 9.29E205 2.43E205 1.42E205 6.01E206
165.00 1.53E201 1.10E201 6.65E203 8.88E205 2.40E205 1.42E205 6.39E206
180.00 1.56E201 1.12E201 6.60E203 8.76E205 2.39E205 1.43E205 6.54E206
total 1.52E101 1.18E101 2.32E100 5.17E201 3.10E201 2.40E201 1.21E201
rel ff 1.53E101 1.14E101 2.33E100 5.26E201 3.15E201 2.45E201 1.24E201
nrl ff 1.55E101 1.15E101 2.36E100 5.32E201 3.20E201 2.48E201 1.25E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Copper (Z529)
0.00 6.64E101 6.64E101 6.64E101 6.64E101 6.64E101 6.64E101 6.63E101
0.01 6.63E101 6.63E101 6.63E101 6.63E101 6.62E101 6.62E101 6.62E101
0.02 6.63E101 6.62E101 6.62E101 6.61E101 6.60E101 6.58E101 6.57E101
0.04 6.58E101 6.54E101 6.54E101 6.51E101 6.47E101 6.44E101 6.42E101
0.06 6.51E101 6.43E101 6.42E101 6.37E101 6.30E101 6.23E101 6.19E101
0.10 6.29E101 6.13E101 6.09E101 5.99E101 5.82E101 5.68E101 5.59E101
0.20 5.53E101 5.14E101 5.05E101 4.83E101 4.52E101 4.29E101 4.14E101
0.30 4.73E101 4.21E101 4.10E101 3.81E101 3.41E101 3.11E101 2.91E101
0.40 4.01E101 3.39E101 3.26E101 2.95E101 2.51E101 2.19E101 1.99E101
0.50 3.36E101 2.69E101 2.56E101 2.24E101 1.82E101 1.54E101 1.37E101
0.60 2.79E101 2.12E101 1.99E101 1.69E101 1.33E101 1.09E101 9.61E100
0.70 2.30E101 1.66E101 1.54E101 1.28E101 9.78E100 8.01E100 7.08E100
0.80 1.89E101 1.30E101 1.20E101 9.82E100 7.43E100 6.11E100 5.47E100
1.00 1.28E101 8.34E100 7.64E100 6.17E100 4.75E100 4.09E100 3.86E100
1.20 8.96E100 5.73E100 5.25E100 4.30E100 3.45E100 3.13E100 3.09E100
1.50 5.71E100 3.80E100 3.53E100 2.99E100 2.47E100 2.22E100 2.11E100
1.70 4.50E100 3.14E100 2.94E100 2.52E100 2.05E100 1.72E100 1.50E100
2.00 3.41E100 2.50E100 2.36E100 2.02E100 1.52E100 1.10E100 8.22E201
2.50 2.41E100 1.73E100 1.61E100 1.30E100 8.59E201 5.27E201 3.39E201
3.00 1.76E100 1.12E100 1.01E100 7.59E201 4.65E201 2.86E201 1.94E201
3.50 1.26E100 6.92E201 6.07E201 4.34E201 2.68E201 1.87E201 1.50E201
4.00 8.76E201 4.33E201 3.74E201 2.63E201 1.73E201 1.43E201 1.38E201
5.00 4.27E201 2.01E201 1.74E201 1.28E201 9.88E202 1.02E201 1.21E201
6.00 2.34E201 1.25E201 1.12E201 8.84E202 7.16E202 6.87E202 7.15E202
7.00 1.51E201 9.45E202 8.74E202 7.28E202 5.53E202 4.12E202 3.15E202
8.00 1.10E201 7.66E202 7.19E202 6.04E202 4.12E202 2.43E202 1.43E202
9.00 8.67E202 6.15E202 5.75E202 4.69E202 2.91E202 1.50E202 7.76E203
10.00 7.08E202 4.78E202 4.39E202 3.41E202 1.96E202 9.69E203 4.96E203
12.50 4.33E202 2.30E202 1.99E202 1.34E202 6.84E203 3.57E203 2.14E203
15.00 2.50E202 1.06E202 8.73E203 5.25E203 2.46E203 1.35E203 9.11E204
17.50 1.38E202 4.93E203 3.93E203 2.18E203 9.47E204 5.17E204 3.60E204
20.00 7.49E203 2.36E203 1.84E203 9.66E204 3.94E204 2.08E204 1.43E204
22.50 4.10E203 1.17E203 8.95E204 4.53E204 1.75E204 8.90E205 5.96E205
25.00 2.28E203 6.03E204 4.56E204 2.24E204 8.38E205 4.12E205 2.69E205
27.50 1.29E203 3.24E204 2.43E204 1.17E204 4.30E205 2.08E205 1.33E205
30.00 7.54E204 1.82E204 1.36E204 6.51E205 2.38E205 1.15E205 7.38E206
35.00 2.77E204 6.42E205 4.79E205 2.32E205 8.84E206 4.45E206 2.93E206
40.00 1.14E204 2.67E205 2.02E205 1.03E205 4.43E206 2.53E206 1.84E206
45.00 5.22E205 1.32E205 1.02E205 5.72E206 2.92E206 2.00E206 1.67E206
50.00 2.68E205 7.53E206 6.04E206 3.71E206 2.23E206 1.75E206 1.61E206
55.00 1.54E205 4.98E206 4.15E206 2.81E206 1.96E206 1.71E206 1.64E206
60.00 9.86E206 3.74E206 3.24E206 2.42E206 1.89E206 1.73E206 1.66E206
65.00 6.93E206 3.07E206 2.75E206 2.22E206 1.87E206 1.70E206 1.55E206
70.00 5.31E206 2.73E206 2.52E206 2.18E206 1.93E206 1.69E206 1.44E206
75.00 4.38E206 2.57E206 2.43E206 2.22E206 2.03E206 1.71E206 1.35E206
80.00 3.82E206 2.49E206 2.40E206 2.28E206 2.12E206 1.73E206 1.29E206
85.00 3.50E206 2.49E206 2.44E206 2.38E206 2.24E206 1.77E206 1.27E206
90.00 3.34E206 2.54E206 2.52E206 2.52E206 2.39E206 1.85E206 1.28E206
95.00 3.27E206 2.63E206 2.62E206 2.66E206 2.54E206 1.94E206 1.32E206
105.00 3.34E206 2.90E206 2.92E206 3.02E206 2.90E206 2.19E206 1.47E206
120.00 3.74E206 3.44E206 3.49E206 3.66E206 3.53E206 2.68E206 1.81E206
135.00 4.30E206 4.11E206 4.19E206 4.41E206 4.25E206 3.23E206 2.19E206
150.00 4.84E206 4.72E206 4.81E206 5.07E206 4.89E206 3.75E206 2.58E206
165.00 5.24E206 5.15E206 5.26E206 5.54E206 5.35E206 4.14E206 2.88E206
180.00 5.38E206 5.31E206 5.41E206 5.71E206 5.52E206 4.29E206 3.00E206
total 8.74E202 5.74E202 5.29E202 4.34E202 3.28E202 2.66E202 2.36E202
rel ff 8.95E202 5.85E202 5.39E202 4.39E202 3.34E202 2.74E202 2.42E202
nrl ff 9.07E202 5.93E202 5.46E202 4.45E202 3.39E202 2.78E202 2.46E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Zinc (Z530)
0.00 7.18E101 7.17E101 7.12E101 7.11E101 7.11E101 7.11E101 7.11E101
0.01 7.18E101 7.17E101 7.12E101 7.11E101 7.10E101 7.10E101 7.10E101
0.02 7.18E101 7.17E101 7.12E101 7.10E101 7.10E101 7.10E101 7.09E101
0.04 7.18E101 7.17E101 7.12E101 7.10E101 7.09E101 7.09E101 7.06E101
0.06 7.18E101 7.17E101 7.11E101 7.09E101 7.07E101 7.06E101 7.01E101
0.10 7.18E101 7.17E101 7.11E101 7.05E101 7.00E101 6.97E101 6.84E101
0.20 7.17E101 7.16E101 7.07E101 6.86E101 6.71E101 6.61E101 6.21E101
0.30 7.17E101 7.15E101 7.00E101 6.60E101 6.30E101 6.12E101 5.47E101
0.40 7.16E101 7.14E101 6.91E101 6.27E101 5.85E101 5.60E101 4.78E101
0.50 7.14E101 7.11E101 6.80E101 5.93E101 5.40E101 5.10E101 4.15E101
0.60 7.12E101 7.09E101 6.68E101 5.57E101 4.96E101 4.62E101 3.57E101
0.70 7.11E101 7.06E101 6.54E101 5.23E101 4.55E101 4.18E101 3.06E101
0.80 7.08E101 7.03E101 6.39E101 4.90E101 4.16E101 3.76E101 2.60E101
1.00 7.04E101 6.95E101 6.07E101 4.28E101 3.45E101 3.02E101 1.87E101
1.20 6.98E101 6.86E101 5.74E101 3.72E101 2.84E101 2.40E101 1.35E101
1.50 6.87E101 6.71E101 5.27E101 2.97E101 2.09E101 1.70E101 8.63E100
1.70 6.79E101 6.59E101 4.96E101 2.55E101 1.70E101 1.35E101 6.68E100
2.00 6.63E101 6.41E101 4.52E101 2.01E101 1.26E101 9.83E100 4.89E100
2.50 6.35E101 6.08E101 3.86E101 1.37E101 8.01E100 6.25E100 3.39E100
3.00 6.06E101 5.74E101 3.26E101 9.56E100 5.56E100 4.40E100 2.59E100
3.50 5.79E101 5.41E101 2.73E101 6.98E100 4.21E100 3.38E100 2.00E100
4.00 5.53E101 5.10E101 2.28E101 5.36E100 3.41E100 2.75E100 1.51E100
5.00 5.07E101 4.49E101 1.59E101 3.59E100 2.44E100 1.90E100 8.11E201
6.00 4.66E101 3.94E101 1.12E101 2.68E100 1.75E100 1.29E100 4.39E201
7.00 4.24E101 3.43E101 8.16E100 2.08E100 1.21E100 8.47E201 2.61E201
8.00 3.79E101 2.98E101 6.21E100 1.61E100 8.20E201 5.55E201 1.76E201
9.00 3.33E101 2.57E101 4.95E100 1.22E100 5.55E201 3.73E201 1.33E201
10.00 2.88E101 2.21E101 4.12E100 9.23E201 3.85E201 2.62E201 1.07E201
12.50 1.93E101 1.52E101 2.91E100 4.58E201 1.89E201 1.35E201 7.04E202
15.00 1.30E101 1.07E101 2.17E100 2.49E201 1.22E201 9.00E202 4.60E202
17.50 9.23E100 7.72E100 1.60E100 1.56E201 9.00E202 6.72E202 2.89E202
20.00 7.04E100 5.85E100 1.14E100 1.10E201 6.93E202 5.08E202 1.77E202
22.50 5.75E100 4.64E100 8.04E201 8.50E202 5.31E202 3.75E202 1.07E202
25.00 4.94E100 3.82E100 5.64E201 6.84E202 4.00E202 2.71E202 6.44E203
27.50 4.39E100 3.25E100 4.02E201 5.58E202 2.98E202 1.92E202 3.92E203
30.00 3.96E100 2.81E100 2.95E201 4.56E202 2.19E202 1.35E202 2.42E203
35.00 3.22E100 2.15E100 1.76E201 2.96E202 1.16E202 6.56E203 9.61E204
40.00 2.52E100 1.64E100 1.20E201 1.87E202 6.14E203 3.24E203 4.10E204
45.00 1.88E100 1.23E100 8.97E202 1.15E202 3.30E203 1.65E203 1.89E204
50.00 1.36E100 9.13E201 7.03E202 7.09E203 1.82E203 8.67E204 9.43E205
55.00 9.75E201 6.72E201 5.63E202 4.40E203 1.03E203 4.78E204 5.12E205
60.00 6.99E201 4.96E201 4.54E202 2.77E203 6.10E204 2.77E204 3.02E205
65.00 5.09E201 3.71E201 3.69E202 1.79E203 3.76E204 1.69E204 1.94E205
70.00 3.80E201 2.83E201 3.01E202 1.19E203 2.43E204 1.09E204 1.35E205
75.00 2.93E201 2.23E201 2.48E202 8.24E204 1.65E204 7.43E205 1.02E205
80.00 2.34E201 1.81E201 2.07E202 5.91E204 1.17E204 5.38E205 8.19E206
85.00 1.95E201 1.52E201 1.76E202 4.42E204 8.81E205 4.11E205 6.99E206
90.00 1.69E201 1.32E201 1.52E202 3.44E204 6.94E205 3.30E205 6.27E206
95.00 1.52E201 1.19E201 1.34E202 2.78E204 5.71E205 2.77E205 5.83E206
105.00 1.35E201 1.05E201 1.10E202 2.01E204 4.30E205 2.18E205 5.51E206
120.00 1.33E201 1.02E201 9.26E203 1.48E204 3.40E205 1.82E205 5.67E206
135.00 1.43E201 1.08E201 8.46E203 1.25E204 3.06E205 1.70E205 6.17E206
150.00 1.56E201 1.15E201 8.07E203 1.14E204 2.92E205 1.67E205 6.71E206
165.00 1.66E201 1.21E201 7.89E203 1.09E204 2.87E205 1.67E205 7.11E206
180.00 1.69E201 1.23E201 7.83E203 1.08E204 2.86E205 1.68E205 7.26E206
total 1.67E101 1.28E101 2.53E100 5.66E201 3.40E201 2.63E201 1.33E201
rel ff 1.68E101 1.25E101 2.55E100 5.76E201 3.46E201 2.69E201 1.36E201
nrl ff 1.69E101 1.26E101 2.58E100 5.84E201 3.51E201 2.73E201 1.38E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Zinc (Z530)
0.00 7.11E101 7.10E101 7.10E101 7.10E101 7.10E101 7.10E101 7.10E101
0.01 7.10E101 7.09E101 7.09E101 7.09E101 7.09E101 7.09E101 7.08E101
0.02 7.09E101 7.08E101 7.08E101 7.07E101 7.06E101 7.05E101 7.03E101
0.04 7.04E101 7.01E101 7.00E101 6.97E101 6.93E101 6.90E101 6.87E101
0.06 6.97E101 6.89E101 6.87E101 6.83E101 6.75E101 6.69E101 6.64E101
0.10 6.74E101 6.58E101 6.54E101 6.43E101 6.26E101 6.11E101 6.00E101
0.20 5.95E101 5.53E101 5.44E101 5.20E101 4.87E101 4.62E101 4.46E101
0.30 5.10E101 4.54E101 4.42E101 4.12E101 3.69E101 3.37E101 3.16E101
0.40 4.33E101 3.66E101 3.53E101 3.19E101 2.73E101 2.39E101 2.17E101
0.50 3.63E101 2.92E101 2.78E101 2.43E101 1.99E101 1.68E101 1.49E101
0.60 3.02E101 2.30E101 2.17E101 1.84E101 1.45E101 1.19E101 1.05E101
0.70 2.50E101 1.81E101 1.68E101 1.40E101 1.07E101 8.75E100 7.71E100
0.80 2.06E101 1.42E101 1.32E101 1.07E101 8.12E100 6.67E100 5.95E100
1.00 1.40E101 9.12E100 8.36E100 6.75E100 5.18E100 4.46E100 4.19E100
1.20 9.80E100 6.25E100 5.73E100 4.69E100 3.75E100 3.41E100 3.36E100
1.50 6.23E100 4.14E100 3.84E100 3.24E100 2.68E100 2.42E100 2.31E100
1.70 4.91E100 3.41E100 3.19E100 2.73E100 2.22E100 1.88E100 1.65E100
2.00 3.71E100 2.71E100 2.56E100 2.19E100 1.67E100 1.22E100 9.18E201
2.50 2.62E100 1.89E100 1.76E100 1.43E100 9.51E201 5.89E201 3.81E201
3.00 1.92E100 1.23E100 1.11E100 8.44E201 5.19E201 3.18E201 2.14E201
3.50 1.38E100 7.71E201 6.78E201 4.86E201 2.99E201 2.05E201 1.61E201
4.00 9.70E201 4.84E201 4.19E201 2.94E201 1.92E201 1.55E201 1.47E201
5.00 4.76E201 2.23E201 1.93E201 1.41E201 1.08E201 1.10E201 1.30E201
6.00 2.60E201 1.36E201 1.22E201 9.56E202 7.73E202 7.50E202 7.94E202
7.00 1.66E201 1.02E201 9.44E202 7.82E202 5.99E202 4.58E202 3.61E202
8.00 1.20E201 8.26E202 7.75E202 6.51E202 4.52E202 2.76E202 1.68E202
9.00 9.41E202 6.66E202 6.23E202 5.12E202 3.25E202 1.72E202 9.15E203
10.00 7.68E202 5.23E202 4.82E202 3.79E202 2.23E202 1.12E202 5.83E203
12.50 4.75E202 2.60E202 2.27E202 1.55E202 8.07E203 4.22E203 2.50E203
15.00 2.80E202 1.23E202 1.02E202 6.26E203 2.97E203 1.62E203 1.08E203
17.50 1.58E202 5.85E203 4.69E203 2.65E203 1.16E203 6.31E204 4.35E204
20.00 8.76E203 2.84E203 2.22E203 1.18E203 4.87E204 2.57E204 1.76E204
22.50 4.87E203 1.43E203 1.09E203 5.58E204 2.18E204 1.10E204 7.38E205
25.00 2.74E203 7.40E204 5.61E204 2.77E204 1.04E204 5.10E205 3.32E205
27.50 1.57E203 4.00E204 3.00E204 1.45E204 5.30E205 2.55E205 1.63E205
30.00 9.22E204 2.24E204 1.67E204 8.01E205 2.91E205 1.39E205 8.86E206
35.00 3.41E204 7.89E205 5.87E205 2.82E205 1.05E205 5.20E206 3.38E206
40.00 1.40E204 3.25E205 2.44E205 1.23E205 5.11E206 2.85E206 2.04E206
45.00 6.39E205 1.57E205 1.21E205 6.63E206 3.27E206 2.19E206 1.81E206
50.00 3.25E205 8.83E206 7.02E206 4.20E206 2.44E206 1.89E206 1.73E206
55.00 1.85E205 5.73E206 4.72E206 3.12E206 2.11E206 1.82E206 1.77E206
60.00 1.17E205 4.24E206 3.62E206 2.64E206 2.02E206 1.85E206 1.80E206
65.00 8.12E206 3.43E206 3.04E206 2.40E206 1.99E206 1.82E206 1.70E206
70.00 6.16E206 3.02E206 2.76E206 2.34E206 2.04E206 1.82E206 1.58E206
75.00 5.03E206 2.83E206 2.65E206 2.38E206 2.15E206 1.84E206 1.49E206
80.00 4.36E206 2.73E206 2.61E206 2.44E206 2.25E206 1.86E206 1.42E206
85.00 3.97E206 2.72E206 2.64E206 2.55E206 2.38E206 1.91E206 1.39E206
90.00 3.76E206 2.77E206 2.72E206 2.69E206 2.54E206 1.99E206 1.40E206
95.00 3.67E206 2.86E206 2.84E206 2.85E206 2.71E206 2.09E206 1.44E206
105.00 3.73E206 3.14E206 3.15E206 3.24E206 3.10E206 2.36E206 1.59E206
120.00 4.14E206 3.73E206 3.77E206 3.93E206 3.78E206 2.88E206 1.95E206
135.00 4.73E206 4.44E206 4.52E206 4.73E206 4.55E206 3.46E206 2.34E206
150.00 5.31E206 5.09E206 5.18E206 5.44E206 5.23E206 4.00E206 2.75E206
165.00 5.72E206 5.55E206 5.65E206 5.94E206 5.73E206 4.41E206 3.05E206
180.00 5.87E206 5.71E206 5.82E206 6.12E206 5.91E206 4.57E206 3.18E206
total 9.58E202 6.28E202 5.79E202 4.75E202 3.59E202 2.91E202 2.58E202
rel ff 9.81E202 6.42E202 5.91E202 4.82E202 3.66E202 3.01E202 2.66E202
nrl ff 9.96E202 6.51E202 6.00E202 4.89E202 3.72E202 3.06E202 2.70E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Gallium (Z531)
0.00 7.67E101 7.66E101 7.61E101 7.59E101 7.59E101 7.59E101 7.59E101
0.01 7.67E101 7.66E101 7.60E101 7.59E101 7.58E101 7.58E101 7.58E101
0.02 7.67E101 7.66E101 7.60E101 7.58E101 7.58E101 7.58E101 7.57E101
0.04 7.67E101 7.66E101 7.60E101 7.58E101 7.57E101 7.56E101 7.53E101
0.06 7.67E101 7.66E101 7.59E101 7.56E101 7.54E101 7.53E101 7.47E101
0.10 7.67E101 7.66E101 7.59E101 7.52E101 7.47E101 7.43E101 7.29E101
0.20 7.66E101 7.65E101 7.54E101 7.31E101 7.14E101 7.03E101 6.59E101
0.30 7.66E101 7.64E101 7.47E101 7.02E101 6.69E101 6.49E101 5.79E101
0.40 7.65E101 7.62E101 7.37E101 6.66E101 6.20E101 5.93E101 5.05E101
0.50 7.63E101 7.60E101 7.24E101 6.28E101 5.71E101 5.39E101 4.38E101
0.60 7.61E101 7.57E101 7.11E101 5.90E101 5.24E101 4.88E101 3.77E101
0.70 7.59E101 7.54E101 6.95E101 5.53E101 4.80E101 4.41E101 3.24E101
0.80 7.56E101 7.50E101 6.79E101 5.18E101 4.39E101 3.97E101 2.77E101
1.00 7.51E101 7.42E101 6.44E101 4.51E101 3.65E101 3.20E101 2.02E101
1.20 7.45E101 7.31E101 6.09E101 3.92E101 3.01E101 2.57E101 1.49E101
1.50 7.32E101 7.14E101 5.57E101 3.15E101 2.25E101 1.85E101 9.79E100
1.70 7.23E101 7.02E101 5.24E101 2.71E101 1.85E101 1.49E101 7.64E100
2.00 7.06E101 6.81E101 4.78E101 2.17E101 1.40E101 1.10E101 5.56E100
2.50 6.76E101 6.45E101 4.07E101 1.51E101 9.11E100 7.12E100 3.71E100
3.00 6.45E101 6.09E101 3.44E101 1.07E101 6.35E100 4.98E100 2.71E100
3.50 6.16E101 5.73E101 2.90E101 7.94E100 4.74E100 3.74E100 2.06E100
4.00 5.87E101 5.39E101 2.44E101 6.09E100 3.73E100 2.95E100 1.57E100
5.00 5.34E101 4.74E101 1.73E101 3.98E100 2.55E100 1.98E100 8.96E201
6.00 4.86E101 4.16E101 1.25E101 2.87E100 1.81E100 1.35E100 5.05E201
7.00 4.39E101 3.63E101 9.27E100 2.18E100 1.29E100 9.18E201 3.03E201
8.00 3.93E101 3.15E101 7.10E100 1.67E100 9.05E201 6.23E201 2.01E201
9.00 3.48E101 2.74E101 5.64E100 1.29E100 6.31E201 4.29E201 1.47E201
10.00 3.05E101 2.37E101 4.62E100 9.92E201 4.46E201 3.03E201 1.15E201
12.50 2.14E101 1.67E101 3.11E100 5.18E201 2.17E201 1.52E201 7.33E202
15.00 1.50E101 1.20E101 2.25E100 2.87E201 1.33E201 9.69E202 4.89E202
17.50 1.08E101 8.80E100 1.66E100 1.77E201 9.48E202 7.02E202 3.17E202
20.00 8.21E100 6.69E100 1.22E100 1.22E201 7.21E202 5.29E202 2.00E202
22.50 6.58E100 5.28E100 8.85E201 9.17E202 5.57E202 3.98E202 1.23E202
25.00 5.51E100 4.29E100 6.38E201 7.23E202 4.28E202 2.94E202 7.57E203
27.50 4.75E100 3.57E100 4.64E201 5.85E202 3.25E202 2.14E202 4.67E203
30.00 4.18E100 3.03E100 3.43E201 4.78E202 2.43E202 1.53E202 2.91E203
35.00 3.29E100 2.25E100 2.03E201 3.18E202 1.33E202 7.70E203 1.18E203
40.00 2.57E100 1.70E100 1.35E201 2.06E202 7.20E203 3.88E203 5.06E204
45.00 1.96E100 1.29E100 9.75E202 1.31E202 3.93E203 2.00E203 2.35E204
50.00 1.47E100 9.77E201 7.46E202 8.22E203 2.19E203 1.06E203 1.17E204
55.00 1.08E100 7.36E201 5.90E202 5.18E203 1.26E203 5.89E204 6.33E205
60.00 7.99E201 5.55E201 4.76E202 3.31E203 7.48E204 3.42E204 3.71E205
65.00 5.93E201 4.23E201 3.88E202 2.16E203 4.63E204 2.09E204 2.36E205
70.00 4.49E201 3.27E201 3.20E202 1.45E203 3.00E204 1.35E204 1.63E205
75.00 3.48E201 2.59E201 2.66E202 1.01E203 2.04E204 9.21E205 1.21E205
80.00 2.79E201 2.11E201 2.25E202 7.26E204 1.45E204 6.64E205 9.68E206
85.00 2.32E201 1.77E201 1.93E202 5.44E204 1.09E204 5.06E205 8.19E206
90.00 1.99E201 1.54E201 1.68E202 4.24E204 8.59E205 4.06E205 7.28E206
95.00 1.78E201 1.38E201 1.50E202 3.44E204 7.05E205 3.40E205 6.73E206
105.00 1.55E201 1.20E201 1.25E202 2.49E204 5.30E205 2.65E205 6.27E206
120.00 1.48E201 1.14E201 1.07E202 1.84E204 4.16E205 2.19E205 6.37E206
135.00 1.57E201 1.19E201 9.88E203 1.55E204 3.71E205 2.03E205 6.85E206
150.00 1.69E201 1.26E201 9.49E203 1.41E204 3.52E205 1.98E205 7.40E206
165.00 1.78E201 1.32E201 9.31E203 1.35E204 3.44E205 1.97E205 7.82E206
180.00 1.82E201 1.34E201 9.26E203 1.33E204 3.42E205 1.97E205 7.97E206
total 1.81E101 1.40E101 2.76E100 6.17E201 3.70E201 2.86E201 1.45E201
rel ff 1.83E101 1.36E101 2.79E100 6.29E201 3.78E201 2.94E201 1.48E201
nrl ff 1.85E101 1.37E101 2.82E100 6.39E201 3.84E201 2.98E201 1.51E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Gallium (Z531)
0.00 7.58E101 7.58E101 7.58E101 7.58E101 7.58E101 7.58E101 7.58E101
0.01 7.58E101 7.57E101 7.57E101 7.57E101 7.57E101 7.56E101 7.56E101
0.02 7.57E101 7.56E101 7.56E101 7.55E101 7.53E101 7.52E101 7.50E101
0.04 7.51E101 7.48E101 7.47E101 7.44E101 7.40E101 7.35E101 7.32E101
0.06 7.43E101 7.35E101 7.33E101 7.27E101 7.19E101 7.12E101 7.07E101
0.10 7.18E101 6.99E101 6.95E101 6.83E101 6.64E101 6.48E101 6.37E101
0.20 6.30E101 5.85E101 5.75E101 5.50E101 5.14E101 4.88E101 4.71E101
0.30 5.39E101 4.79E101 4.66E101 4.34E101 3.89E101 3.55E101 3.34E101
0.40 4.56E101 3.86E101 3.72E101 3.37E101 2.89E101 2.55E101 2.33E101
0.50 3.83E101 3.09E101 2.94E101 2.59E101 2.14E101 1.83E101 1.64E101
0.60 3.20E101 2.46E101 2.32E101 1.99E101 1.59E101 1.33E101 1.18E101
0.70 2.66E101 1.96E101 1.83E101 1.54E101 1.20E101 9.93E100 8.83E100
0.80 2.22E101 1.57E101 1.45E101 1.20E101 9.23E100 7.62E100 6.80E100
1.00 1.54E101 1.03E101 9.51E100 7.74E100 5.92E100 4.99E100 4.56E100
1.20 1.10E101 7.17E100 6.59E100 5.37E100 4.19E100 3.65E100 3.44E100
1.50 7.11E100 4.66E100 4.31E100 3.57E100 2.85E100 2.48E100 2.31E100
1.70 5.57E100 3.74E100 3.47E100 2.90E100 2.30E100 1.94E100 1.73E100
2.00 4.11E100 2.85E100 2.66E100 2.23E100 1.71E100 1.33E100 1.07E100
2.50 2.78E100 1.93E100 1.79E100 1.46E100 1.02E100 6.92E201 4.94E201
3.00 2.00E100 1.30E100 1.18E100 9.18E201 5.89E201 3.74E201 2.57E201
3.50 1.45E100 8.59E201 7.66E201 5.65E201 3.51E201 2.30E201 1.68E201
4.00 1.05E100 5.61E201 4.92E201 3.53E201 2.25E201 1.64E201 1.37E201
5.00 5.41E201 2.61E201 2.26E201 1.64E201 1.19E201 1.11E201 1.20E201
6.00 3.00E201 1.52E201 1.35E201 1.03E201 8.07E202 7.81E202 8.42E202
7.00 1.88E201 1.08E201 9.85E202 7.94E202 6.13E202 5.09E202 4.47E202
8.00 1.32E201 8.48E202 7.86E202 6.50E202 4.69E202 3.21E202 2.24E202
9.00 1.01E201 6.83E202 6.36E202 5.22E202 3.47E202 2.03E202 1.20E202
10.00 8.08E202 5.47E202 5.05E202 4.03E202 2.47E202 1.31E202 7.16E203
12.50 5.01E202 2.91E202 2.57E202 1.82E202 9.60E203 4.83E203 2.69E203
15.00 3.06E202 1.43E202 1.20E202 7.59E203 3.63E203 1.90E203 1.19E203
17.50 1.79E202 6.94E203 5.62E203 3.23E203 1.43E203 7.67E204 5.15E204
20.00 1.02E202 3.42E203 2.69E203 1.45E203 6.04E204 3.19E204 2.19E204
22.50 5.78E203 1.73E203 1.34E203 6.87E204 2.71E204 1.39E204 9.40E205
25.00 3.30E203 9.09E204 6.90E204 3.43E204 1.29E204 6.43E205 4.25E205
27.50 1.91E203 4.94E204 3.71E204 1.80E204 6.60E205 3.20E205 2.06E205
30.00 1.13E203 2.78E204 2.08E204 9.94E205 3.60E205 1.73E205 1.11E205
35.00 4.23E204 9.79E205 7.28E205 3.47E205 1.28E205 6.22E206 4.01E206
40.00 1.74E204 4.00E205 3.00E205 1.49E205 5.98E206 3.23E206 2.26E206
45.00 7.93E205 1.91E205 1.46E205 7.82E206 3.70E206 2.37E206 1.90E206
50.00 4.00E205 1.05E205 8.28E206 4.82E206 2.68E206 1.99E206 1.78E206
55.00 2.25E205 6.67E206 5.43E206 3.49E206 2.26E206 1.91E206 1.83E206
60.00 1.40E205 4.82E206 4.07E206 2.88E206 2.13E206 1.94E206 1.91E206
65.00 9.60E206 3.83E206 3.35E206 2.57E206 2.08E206 1.92E206 1.84E206
70.00 7.18E206 3.32E206 2.99E206 2.47E206 2.13E206 1.93E206 1.74E206
75.00 5.80E206 3.07E206 2.85E206 2.49E206 2.24E206 1.97E206 1.67E206
80.00 4.97E206 2.94E206 2.78E206 2.55E206 2.34E206 2.00E206 1.60E206
85.00 4.49E206 2.92E206 2.81E206 2.66E206 2.49E206 2.06E206 1.56E206
90.00 4.23E206 2.97E206 2.89E206 2.82E206 2.66E206 2.15E206 1.57E206
95.00 4.10E206 3.06E206 3.01E206 2.99E206 2.84E206 2.25E206 1.60E206
105.00 4.13E206 3.36E206 3.35E206 3.41E206 3.27E206 2.54E206 1.76E206
120.00 4.53E206 3.97E206 4.01E206 4.16E206 4.01E206 3.09E206 2.11E206
135.00 5.14E206 4.74E206 4.80E206 5.02E206 4.84E206 3.69E206 2.50E206
150.00 5.73E206 5.42E206 5.51E206 5.78E206 5.57E206 4.26E206 2.91E206
165.00 6.17E206 5.91E206 6.02E206 6.32E206 6.10E206 4.68E206 3.21E206
180.00 6.32E206 6.08E206 6.20E206 6.52E206 6.30E206 4.85E206 3.34E206
total 1.04E201 6.84E202 6.30E202 5.16E202 3.91E202 3.17E202 2.79E202
rel ff 1.07E201 7.02E202 6.46E202 5.27E202 4.01E202 3.29E202 2.91E202
nrl ff 1.09E201 7.13E202 6.57E202 5.35E202 4.07E202 3.35E202 2.95E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Germanium (Z532)
0.00 8.18E101 8.17E101 8.10E101 8.08E101 8.08E101 8.08E101 8.08E101
0.01 8.18E101 8.17E101 8.10E101 8.08E101 8.08E101 8.08E101 8.07E101
0.02 8.18E101 8.17E101 8.10E101 8.08E101 8.07E101 8.07E101 8.06E101
0.04 8.18E101 8.17E101 8.09E101 8.07E101 8.06E101 8.06E101 8.02E101
0.06 8.18E101 8.17E101 8.09E101 8.06E101 8.03E101 8.02E101 7.96E101
0.10 8.17E101 8.16E101 8.09E101 8.00E101 7.95E101 7.91E101 7.75E101
0.20 8.17E101 8.15E101 8.03E101 7.78E101 7.59E101 7.46E101 6.99E101
0.30 8.16E101 8.14E101 7.95E101 7.45E101 7.10E101 6.88E101 6.13E101
0.40 8.15E101 8.12E101 7.84E101 7.06E101 6.56E101 6.28E101 5.33E101
0.50 8.13E101 8.09E101 7.70E101 6.65E101 6.04E101 5.69E101 4.61E101
0.60 8.11E101 8.07E101 7.55E101 6.24E101 5.54E101 5.15E101 3.98E101
0.70 8.09E101 8.03E101 7.38E101 5.85E101 5.07E101 4.65E101 3.42E101
0.80 8.06E101 7.98E101 7.20E101 5.47E101 4.63E101 4.19E101 2.94E101
1.00 8.00E101 7.89E101 6.83E101 4.76E101 3.85E101 3.39E101 2.18E101
1.20 7.93E101 7.78E101 6.45E101 4.13E101 3.19E101 2.74E101 1.64E101
1.50 7.79E101 7.59E101 5.89E101 3.33E101 2.41E101 2.00E101 1.10E101
1.70 7.68E101 7.45E101 5.54E101 2.88E101 2.01E101 1.64E101 8.65E100
2.00 7.50E101 7.23E101 5.04E101 2.33E101 1.54E101 1.23E101 6.27E100
2.50 7.19E101 6.84E101 4.29E101 1.65E101 1.03E101 8.04E100 4.05E100
3.00 6.86E101 6.45E101 3.63E101 1.20E101 7.19E100 5.58E100 2.86E100
3.50 6.54E101 6.07E101 3.08E101 8.94E100 5.29E100 4.11E100 2.14E100
4.00 6.22E101 5.70E101 2.61E101 6.87E100 4.08E100 3.18E100 1.65E100
5.00 5.63E101 5.01E101 1.89E101 4.40E100 2.67E100 2.06E100 9.84E201
6.00 5.08E101 4.39E101 1.39E101 3.08E100 1.89E100 1.42E100 5.76E201
7.00 4.56E101 3.83E101 1.04E101 2.29E100 1.37E100 9.91E201 3.48E201
8.00 4.08E101 3.34E101 8.05E100 1.75E100 9.93E201 6.95E201 2.27E201
9.00 3.63E101 2.91E101 6.36E100 1.36E100 7.11E201 4.88E201 1.62E201
10.00 3.22E101 2.54E101 5.16E100 1.07E100 5.10E201 3.47E201 1.24E201
12.50 2.34E101 1.82E101 3.33E100 5.81E201 2.46E201 1.71E201 7.65E202
15.00 1.70E101 1.33E101 2.35E100 3.28E201 1.45E201 1.05E201 5.19E202
17.50 1.25E101 9.93E100 1.73E100 2.01E201 1.00E201 7.37E202 3.47E202
20.00 9.47E100 7.59E100 1.30E100 1.35E201 7.53E202 5.53E202 2.24E202
22.50 7.47E100 5.95E100 9.68E201 9.90E202 5.86E202 4.22E202 1.41E202
25.00 6.11E100 4.78E100 7.16E201 7.68E202 4.57E202 3.19E202 8.81E203
27.50 5.15E100 3.92E100 5.29E201 6.16E202 3.53E202 2.37E202 5.51E203
30.00 4.43E100 3.27E100 3.94E201 5.03E202 2.69E202 1.73E202 3.47E203
35.00 3.39E100 2.37E100 2.32E201 3.40E202 1.51E202 8.93E203 1.42E203
40.00 2.64E100 1.78E100 1.50E201 2.26E202 8.36E203 4.58E203 6.19E204
45.00 2.05E100 1.36E100 1.06E201 1.47E202 4.64E203 2.39E203 2.88E204
50.00 1.57E100 1.04E100 7.95E202 9.42E203 2.62E203 1.29E203 1.44E204
55.00 1.20E100 8.03E201 6.21E202 6.03E203 1.52E203 7.18E204 7.76E205
60.00 9.03E201 6.18E201 4.99E202 3.91E203 9.08E204 4.19E204 4.53E205
65.00 6.84E201 4.78E201 4.09E202 2.57E203 5.65E204 2.57E204 2.86E205
70.00 5.23E201 3.74E201 3.39E202 1.74E203 3.67E204 1.66E204 1.96E205
75.00 4.09E201 2.98E201 2.85E202 1.22E203 2.50E204 1.13E204 1.45E205
80.00 3.28E201 2.43E201 2.43E202 8.81E204 1.79E204 8.15E205 1.14E205
85.00 2.72E201 2.04E201 2.10E202 6.63E204 1.34E204 6.20E205 9.59E206
90.00 2.33E201 1.77E201 1.85E202 5.18E204 1.05E204 4.95E205 8.46E206
95.00 2.06E201 1.58E201 1.66E202 4.21E204 8.65E205 4.14E205 7.77E206
105.00 1.77E201 1.36E201 1.41E202 3.05E204 6.48E205 3.21E205 7.16E206
120.00 1.66E201 1.27E201 1.22E202 2.26E204 5.05E205 2.63E205 7.17E206
135.00 1.72E201 1.31E201 1.14E202 1.91E204 4.48E205 2.41E205 7.64E206
150.00 1.83E201 1.38E201 1.11E202 1.73E204 4.23E205 2.34E205 8.19E206
165.00 1.92E201 1.43E201 1.09E202 1.65E204 4.12E205 2.32E205 8.62E206
180.00 1.95E201 1.46E201 1.08E202 1.63E204 4.09E205 2.32E205 8.78E206
total 1.97E101 1.52E101 3.00E100 6.70E201 4.02E201 3.12E201 1.57E201
rel ff 1.98E101 1.48E101 3.03E100 6.85E201 4.12E201 3.20E201 1.62E201
nrl ff 2.01E101 1.49E101 3.07E100 6.96E201 4.18E201 3.26E201 1.64E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Germanium (Z532)
0.00 8.08E101 8.08E101 8.08E101 8.08E101 8.07E101 8.07E101 8.07E101
0.01 8.07E101 8.07E101 8.07E101 8.06E101 8.06E101 8.06E101 8.06E101
0.02 8.06E101 8.05E101 8.05E101 8.04E101 8.02E101 8.00E101 7.98E101
0.04 8.00E101 7.96E101 7.95E101 7.92E101 7.87E101 7.82E101 7.78E101
0.06 7.91E101 7.81E101 7.79E101 7.73E101 7.64E101 7.56E101 7.51E101
0.10 7.63E101 7.43E101 7.38E101 7.25E101 7.04E101 6.87E101 6.76E101
0.20 6.68E101 6.19E101 6.09E101 5.82E101 5.43E101 5.14E101 4.96E101
0.30 5.69E101 5.05E101 4.92E101 4.58E101 4.10E101 3.75E101 3.53E101
0.40 4.81E101 4.07E101 3.93E101 3.56E101 3.07E101 2.72E101 2.50E101
0.50 4.04E101 3.27E101 3.12E101 2.76E101 2.30E101 1.98E101 1.80E101
0.60 3.39E101 2.62E101 2.48E101 2.15E101 1.74E101 1.47E101 1.33E101
0.70 2.83E101 2.11E101 1.98E101 1.68E101 1.33E101 1.12E101 1.00E101
0.80 2.38E101 1.71E101 1.60E101 1.34E101 1.04E101 8.63E100 7.69E100
1.00 1.69E101 1.16E101 1.07E101 8.79E100 6.71E100 5.55E100 4.95E100
1.20 1.23E101 8.15E100 7.49E100 6.10E100 4.67E100 3.91E100 3.55E100
1.50 8.03E100 5.22E100 4.80E100 3.92E100 3.03E100 2.57E100 2.34E100
1.70 6.27E100 4.09E100 3.77E100 3.09E100 2.40E100 2.02E100 1.81E100
2.00 4.54E100 3.01E100 2.78E100 2.30E100 1.77E100 1.43E100 1.23E100
2.50 2.95E100 1.98E100 1.83E100 1.50E100 1.09E100 8.01E201 6.24E201
3.00 2.09E100 1.37E100 1.26E100 9.94E201 6.62E201 4.36E201 3.06E201
3.50 1.53E100 9.49E201 8.57E201 6.49E201 4.07E201 2.57E201 1.77E201
4.00 1.13E100 6.43E201 5.70E201 4.18E201 2.61E201 1.76E201 1.32E201
5.00 6.10E201 3.02E201 2.63E201 1.89E201 1.31E201 1.13E201 1.13E201
6.00 3.43E201 1.70E201 1.49E201 1.11E201 8.47E202 8.15E202 8.87E202
7.00 2.12E201 1.15E201 1.03E201 8.14E202 6.31E202 5.61E202 5.39E202
8.00 1.45E201 8.77E202 8.04E202 6.54E202 4.87E202 3.68E202 2.89E202
9.00 1.08E201 7.04E202 6.52E202 5.34E202 3.70E202 2.36E202 1.54E202
10.00 8.53E202 5.72E202 5.30E202 4.27E202 2.72E202 1.52E202 8.70E203
12.50 5.29E202 3.22E202 2.88E202 2.10E202 1.13E202 5.52E203 2.92E203
15.00 3.32E202 1.64E202 1.40E202 9.06E203 4.38E203 2.22E203 1.31E203
17.50 2.01E202 8.14E203 6.65E203 3.90E203 1.75E203 9.22E204 6.03E204
20.00 1.17E202 4.07E203 3.22E203 1.76E203 7.41E204 3.93E204 2.68E204
22.50 6.77E203 2.09E203 1.62E203 8.39E204 3.34E204 1.73E204 1.18E204
25.00 3.92E203 1.10E203 8.41E204 4.20E204 1.60E204 8.03E205 5.35E205
27.50 2.30E203 6.04E204 4.55E204 2.21E204 8.16E205 3.98E205 2.59E205
30.00 1.37E203 3.42E204 2.55E204 1.22E204 4.43E205 2.13E205 1.37E205
35.00 5.18E204 1.21E204 8.95E205 4.25E205 1.54E205 7.42E206 4.74E206
40.00 2.14E204 4.90E205 3.66E205 1.79E205 7.00E206 3.68E206 2.52E206
45.00 9.75E205 2.31E205 1.76E205 9.20E206 4.19E206 2.59E206 2.02E206
50.00 4.89E205 1.25E205 9.74E206 5.53E206 2.94E206 2.11E206 1.84E206
55.00 2.72E205 7.76E206 6.25E206 3.90E206 2.43E206 2.00E206 1.91E206
60.00 1.67E205 5.49E206 4.58E206 3.15E206 2.26E206 2.04E206 2.03E206
65.00 1.13E205 4.28E206 3.70E206 2.77E206 2.19E206 2.03E206 1.99E206
70.00 8.37E206 3.66E206 3.26E206 2.63E206 2.23E206 2.06E206 1.92E206
75.00 6.69E206 3.35E206 3.07E206 2.63E206 2.34E206 2.11E206 1.86E206
80.00 5.68E206 3.19E206 2.98E206 2.68E206 2.45E206 2.15E206 1.79E206
85.00 5.09E206 3.15E206 3.00E206 2.80E206 2.61E206 2.22E206 1.75E206
90.00 4.76E206 3.19E206 3.08E206 2.96E206 2.80E206 2.32E206 1.76E206
95.00 4.59E206 3.28E206 3.21E206 3.15E206 2.99E206 2.43E206 1.78E206
105.00 4.58E206 3.59E206 3.57E206 3.60E206 3.46E206 2.73E206 1.93E206
120.00 4.97E206 4.25E206 4.27E206 4.40E206 4.26E206 3.31E206 2.29E206
135.00 5.60E206 5.06E206 5.12E206 5.34E206 5.15E206 3.94E206 2.68E206
150.00 6.22E206 5.79E206 5.88E206 6.15E206 5.93E206 4.53E206 3.08E206
165.00 6.67E206 6.31E206 6.41E206 6.73E206 6.50E206 4.97E206 3.39E206
180.00 6.83E206 6.49E206 6.61E206 6.94E206 6.71E206 5.14E206 3.52E206
total 1.13E201 7.44E202 6.85E202 5.61E202 4.25E202 3.45E202 3.03E202
rel ff 1.17E201 7.65E202 7.05E202 5.74E202 4.37E202 3.59E202 3.17E202
nrl ff 1.19E201 7.79E202 7.17E202 5.85E202 4.44E202 3.65E202 3.23E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Arsenic (Z533)
0.00 8.70E101 8.69E101 8.62E101 8.60E101 8.60E101 8.59E101 8.59E101
0.01 8.71E101 8.69E101 8.61E101 8.59E101 8.59E101 8.59E101 8.58E101
0.02 8.70E101 8.69E101 8.61E101 8.59E101 8.58E101 8.58E101 8.57E101
0.04 8.70E101 8.69E101 8.61E101 8.58E101 8.57E101 8.56E101 8.53E101
0.06 8.70E101 8.69E101 8.60E101 8.56E101 8.54E101 8.52E101 8.45E101
0.10 8.70E101 8.68E101 8.60E101 8.50E101 8.45E101 8.40E101 8.23E101
0.20 8.69E101 8.67E101 8.53E101 8.26E101 8.05E101 7.91E101 7.40E101
0.30 8.69E101 8.66E101 8.45E101 7.90E101 7.52E101 7.29E101 6.48E101
0.40 8.67E101 8.64E101 8.33E101 7.48E101 6.95E101 6.64E101 5.63E101
0.50 8.64E101 8.61E101 8.18E101 7.04E101 6.38E101 6.01E101 4.87E101
0.60 8.63E101 8.58E101 8.01E101 6.60E101 5.84E101 5.43E101 4.19E101
0.70 8.60E101 8.54E101 7.83E101 6.18E101 5.35E101 4.90E101 3.62E101
0.80 8.57E101 8.49E101 7.63E101 5.77E101 4.88E101 4.42E101 3.12E101
1.00 8.51E101 8.39E101 7.23E101 5.02E101 4.06E101 3.58E101 2.34E101
1.20 8.42E101 8.26E101 6.82E101 4.36E101 3.37E101 2.91E101 1.79E101
1.50 8.27E101 8.06E101 6.23E101 3.53E101 2.57E101 2.16E101 1.23E101
1.70 8.16E101 7.91E101 5.85E101 3.06E101 2.17E101 1.78E101 9.71E100
2.00 7.96E101 7.66E101 5.32E101 2.49E101 1.69E101 1.36E101 7.02E100
2.50 7.62E101 7.25E101 4.52E101 1.80E101 1.15E101 9.00E100 4.41E100
3.00 7.28E101 6.83E101 3.84E101 1.33E101 8.07E100 6.23E100 3.02E100
3.50 6.93E101 6.42E101 3.26E101 9.99E100 5.88E100 4.52E100 2.23E100
4.00 6.59E101 6.02E101 2.78E101 7.69E100 4.45E100 3.42E100 1.73E100
5.00 5.93E101 5.29E101 2.04E101 4.85E100 2.81E100 2.16E100 1.08E100
6.00 5.31E101 4.63E101 1.53E101 3.32E100 1.97E100 1.49E100 6.50E201
7.00 4.75E101 4.05E101 1.17E101 2.42E100 1.46E100 1.07E100 3.96E201
8.00 4.25E101 3.54E101 9.04E100 1.84E100 1.08E100 7.69E201 2.56E201
9.00 3.80E101 3.10E101 7.13E100 1.44E100 7.94E201 5.50E201 1.78E201
10.00 3.40E101 2.71E101 5.73E100 1.14E100 5.78E201 3.95E201 1.33E201
12.50 2.56E101 1.98E101 3.58E100 6.47E201 2.78E201 1.91E201 8.03E202
15.00 1.91E101 1.47E101 2.46E100 3.71E201 1.59E201 1.13E201 5.51E202
17.50 1.42E101 1.11E101 1.81E100 2.25E201 1.06E201 7.76E202 3.76E202
20.00 1.08E101 8.53E100 1.38E100 1.49E201 7.90E202 5.80E202 2.49E202
22.50 8.42E100 6.67E100 1.06E100 1.07E201 6.17E202 4.47E202 1.60E202
25.00 6.76E100 5.31E100 7.97E201 8.17E202 4.87E202 3.44E202 1.01E202
27.50 5.58E100 4.30E100 5.98E201 6.50E202 3.82E202 2.60E202 6.43E203
30.00 4.71E100 3.54E100 4.49E201 5.30E202 2.95E202 1.93E202 4.09E203
35.00 3.51E100 2.51E100 2.64E201 3.63E202 1.70E202 1.03E202 1.70E203
40.00 2.72E100 1.86E100 1.68E201 2.47E202 9.60E203 5.36E203 7.49E204
45.00 2.14E100 1.43E100 1.15E201 1.64E202 5.41E203 2.84E203 3.51E204
50.00 1.69E100 1.12E100 8.50E202 1.07E202 3.09E203 1.54E203 1.76E204
55.00 1.31E100 8.73E201 6.57E202 6.96E203 1.81E203 8.67E204 9.45E205
60.00 1.01E100 6.82E201 5.26E202 4.56E203 1.09E203 5.08E204 5.49E205
65.00 7.79E201 5.35E201 4.32E202 3.04E203 6.82E204 3.12E204 3.45E205
70.00 6.03E201 4.23E201 3.60E202 2.07E203 4.45E204 2.02E204 2.34E205
75.00 4.74E201 3.39E201 3.05E202 1.45E203 3.04E204 1.38E204 1.72E205
80.00 3.82E201 2.78E201 2.62E202 1.06E203 2.17E204 9.92E205 1.35E205
85.00 3.16E201 2.34E201 2.29E202 8.00E204 1.63E204 7.53E205 1.12E205
90.00 2.70E201 2.02E201 2.03E202 6.27E204 1.28E204 6.01E205 9.83E206
95.00 2.38E201 1.80E201 1.84E202 5.10E204 1.05E204 5.01E205 8.97E206
105.00 2.01E201 1.54E201 1.58E202 3.71E204 7.87E205 3.87E205 8.18E206
120.00 1.85E201 1.42E201 1.39E202 2.75E204 6.11E205 3.14E205 8.09E206
135.00 1.89E201 1.44E201 1.31E202 2.32E204 5.38E205 2.86E205 8.54E206
150.00 1.99E201 1.51E201 1.27E202 2.11E204 5.06E205 2.76E205 9.10E206
165.00 2.07E201 1.56E201 1.26E202 2.01E204 4.92E205 2.73E205 9.53E206
180.00 2.11E201 1.58E201 1.26E202 1.98E204 4.88E205 2.72E205 9.70E206
total 2.14E101 1.65E101 3.25E100 7.27E201 4.36E201 3.38E201 1.71E201
rel ff 2.15E101 1.60E101 3.29E100 7.44E201 4.47E201 3.48E201 1.76E201
nrl ff 2.17E101 1.62E101 3.34E100 7.57E201 4.55E201 3.54E201 1.79E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Arsenic (Z533)
0.00 8.59E101 8.59E101 8.59E101 8.59E101 8.58E101 8.58E101 8.59E101
0.01 8.58E101 8.58E101 8.58E101 8.57E101 8.57E101 8.57E101 8.57E101
0.02 8.57E101 8.56E101 8.56E101 8.55E101 8.53E101 8.50E101 8.48E101
0.04 8.50E101 8.46E101 8.45E101 8.42E101 8.36E101 8.31E101 8.26E101
0.06 8.40E101 8.30E101 8.27E101 8.21E101 8.11E101 8.02E101 7.96E101
0.10 8.10E101 7.87E101 7.82E101 7.68E101 7.46E101 7.28E101 7.15E101
0.20 7.07E101 6.55E101 6.43E101 6.14E101 5.73E101 5.43E101 5.23E101
0.30 6.01E101 5.33E101 5.18E101 4.83E101 4.33E101 3.96E101 3.72E101
0.40 5.07E101 4.30E101 4.14E101 3.76E101 3.25E101 2.89E101 2.67E101
0.50 4.26E101 3.46E101 3.30E101 2.93E101 2.46E101 2.15E101 1.96E101
0.60 3.58E101 2.79E101 2.65E101 2.31E101 1.89E101 1.62E101 1.47E101
0.70 3.01E101 2.27E101 2.14E101 1.83E101 1.47E101 1.25E101 1.12E101
0.80 2.54E101 1.87E101 1.75E101 1.48E101 1.16E101 9.69E100 8.63E100
1.00 1.84E101 1.29E101 1.20E101 9.89E100 7.55E100 6.14E100 5.38E100
1.20 1.36E101 9.17E100 8.45E100 6.88E100 5.17E100 4.20E100 3.68E100
1.50 9.00E100 5.82E100 5.33E100 4.30E100 3.24E100 2.67E100 2.38E100
1.70 7.01E100 4.47E100 4.09E100 3.30E100 2.51E100 2.10E100 1.90E100
2.00 5.00E100 3.19E100 2.92E100 2.38E100 1.83E100 1.54E100 1.40E100
2.50 3.15E100 2.05E100 1.89E100 1.54E100 1.16E100 9.16E201 7.68E201
3.00 2.19E100 1.45E100 1.34E100 1.07E100 7.38E201 5.02E201 3.61E201
3.50 1.61E100 1.04E100 9.50E201 7.36E201 4.66E201 2.87E201 1.89E201
4.00 1.21E100 7.28E201 6.53E201 4.87E201 3.00E201 1.89E201 1.30E201
5.00 6.82E201 3.47E201 3.02E201 2.17E201 1.45E201 1.16E201 1.08E201
6.00 3.89E201 1.89E201 1.65E201 1.20E201 8.94E202 8.50E202 9.28E202
7.00 2.38E201 1.23E201 1.09E201 8.41E202 6.54E202 6.12E202 6.33E202
8.00 1.59E201 9.12E202 8.29E202 6.65E202 5.08E202 4.17E202 3.63E202
9.00 1.16E201 7.29E202 6.72E202 5.49E202 3.94E202 2.72E202 1.93E202
10.00 9.04E202 6.00E202 5.56E202 4.51E202 2.98E202 1.75E202 1.05E202
12.50 5.59E202 3.54E202 3.20E202 2.38E202 1.30E202 6.28E203 3.20E203
15.00 3.60E202 1.87E202 1.61E202 1.07E202 5.22E203 2.57E203 1.45E203
17.50 2.23E202 9.45E203 7.79E203 4.65E203 2.11E203 1.10E203 7.01E204
20.00 1.34E202 4.80E203 3.82E203 2.11E203 9.01E204 4.78E204 3.24E204
22.50 7.86E203 2.49E203 1.94E203 1.01E203 4.08E204 2.13E204 1.46E204
25.00 4.62E203 1.33E203 1.02E203 5.11E204 1.96E204 9.93E205 6.66E205
27.50 2.74E203 7.32E204 5.53E204 2.70E204 1.00E204 4.91E205 3.21E205
30.00 1.65E203 4.16E204 3.11E204 1.50E204 5.42E205 2.61E205 1.68E205
35.00 6.29E204 1.47E204 1.09E204 5.16E205 1.85E205 8.83E206 5.61E206
40.00 2.61E204 5.96E205 4.43E205 2.14E205 8.18E206 4.19E206 2.82E206
45.00 1.19E204 2.78E205 2.10E205 1.08E205 4.74E206 2.83E206 2.16E206
50.00 5.93E205 1.48E205 1.14E205 6.34E206 3.24E206 2.25E206 1.92E206
55.00 3.27E205 9.01E206 7.19E206 4.37E206 2.63E206 2.11E206 1.99E206
60.00 1.99E205 6.25E206 5.17E206 3.46E206 2.41E206 2.15E206 2.16E206
65.00 1.33E205 4.80E206 4.10E206 2.99E206 2.31E206 2.15E206 2.15E206
70.00 9.75E206 4.05E206 3.57E206 2.81E206 2.34E206 2.19E206 2.10E206
75.00 7.72E206 3.67E206 3.33E206 2.79E206 2.45E206 2.26E206 2.06E206
80.00 6.49E206 3.46E206 3.21E206 2.83E206 2.57E206 2.31E206 1.99E206
85.00 5.77E206 3.41E206 3.22E206 2.95E206 2.74E206 2.39E206 1.95E206
90.00 5.36E206 3.44E206 3.31E206 3.13E206 2.95E206 2.50E206 1.95E206
95.00 5.15E206 3.54E206 3.43E206 3.32E206 3.16E206 2.62E206 1.98E206
105.00 5.09E206 3.86E206 3.82E206 3.81E206 3.66E206 2.94E206 2.13E206
120.00 5.47E206 4.56E206 4.56E206 4.67E206 4.52E206 3.55E206 2.49E206
135.00 6.13E206 5.42E206 5.47E206 5.67E206 5.47E206 4.20E206 2.87E206
150.00 6.77E206 6.19E206 6.27E206 6.55E206 6.31E206 4.82E206 3.28E206
165.00 7.24E206 6.74E206 6.84E206 7.17E206 6.91E206 5.28E206 3.59E206
180.00 7.41E206 6.93E206 7.05E206 7.39E206 7.14E206 5.46E206 3.72E206
total 1.23E201 8.07E202 7.44E202 6.08E202 4.61E202 3.75E202 3.30E202
rel ff 1.27E201 8.32E202 7.66E202 6.24E202 4.75E202 3.90E202 3.45E202
nrl ff 1.29E201 8.47E202 7.80E202 6.36E202 4.84E202 3.98E202 3.51E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Selenium (Z534)
0.00 9.24E101 9.23E101 9.15E101 9.12E101 9.12E101 9.12E101 9.12E101
0.01 9.24E101 9.23E101 9.14E101 9.12E101 9.12E101 9.11E101 9.11E101
0.02 9.24E101 9.23E101 9.14E101 9.11E101 9.11E101 9.11E101 9.10E101
0.04 9.24E101 9.22E101 9.13E101 9.11E101 9.10E101 9.09E101 9.04E101
0.06 9.24E101 9.22E101 9.13E101 9.09E101 9.06E101 9.04E101 8.97E101
0.10 9.23E101 9.22E101 9.13E101 9.02E101 8.96E101 8.91E101 8.72E101
0.20 9.23E101 9.21E101 9.05E101 8.76E101 8.53E101 8.38E101 7.82E101
0.30 9.22E101 9.20E101 8.96E101 8.37E101 7.96E101 7.71E101 6.84E101
0.40 9.20E101 9.17E101 8.84E101 7.92E101 7.34E101 7.01E101 5.94E101
0.50 9.17E101 9.13E101 8.67E101 7.44E101 6.74E101 6.35E101 5.13E101
0.60 9.16E101 9.11E101 8.49E101 6.97E101 6.17E101 5.73E101 4.42E101
0.70 9.13E101 9.06E101 8.29E101 6.52E101 5.64E101 5.17E101 3.82E101
0.80 9.10E101 9.01E101 8.08E101 6.09E101 5.15E101 4.66E101 3.31E101
1.00 9.03E101 8.90E101 7.65E101 5.30E101 4.28E101 3.79E101 2.51E101
1.20 8.93E101 8.76E101 7.21E101 4.60E101 3.57E101 3.09E101 1.95E101
1.50 8.77E101 8.54E101 6.58E101 3.73E101 2.75E101 2.32E101 1.36E101
1.70 8.65E101 8.37E101 6.17E101 3.25E101 2.33E101 1.94E101 1.08E101
2.00 8.44E101 8.12E101 5.61E101 2.67E101 1.84E101 1.50E101 7.81E100
2.50 8.08E101 7.67E101 4.77E101 1.95E101 1.27E101 1.00E101 4.80E100
3.00 7.71E101 7.22E101 4.05E101 1.46E101 8.99E100 6.90E100 3.21E100
3.50 7.34E101 6.78E101 3.46E101 1.11E101 6.51E100 4.95E100 2.34E100
4.00 6.97E101 6.36E101 2.96E101 8.54E100 4.84E100 3.69E100 1.82E100
5.00 6.25E101 5.58E101 2.20E101 5.32E100 2.97E100 2.28E100 1.17E100
6.00 5.57E101 4.89E101 1.68E101 3.57E100 2.06E100 1.57E100 7.27E201
7.00 4.96E101 4.28E101 1.29E101 2.56E100 1.55E100 1.15E100 4.48E201
8.00 4.43E101 3.74E101 1.01E101 1.94E100 1.18E100 8.45E201 2.87E201
9.00 3.98E101 3.29E101 7.94E100 1.52E100 8.80E201 6.15E201 1.96E201
10.00 3.58E101 2.89E101 6.34E100 1.22E100 6.50E201 4.44E201 1.44E201
12.50 2.77E101 2.14E101 3.84E100 7.16E201 3.13E201 2.13E201 8.44E202
15.00 2.12E101 1.61E101 2.59E100 4.17E201 1.74E201 1.22E201 5.84E202
17.50 1.61E101 1.23E101 1.91E100 2.52E201 1.13E201 8.21E202 4.07E202
20.00 1.22E101 9.51E100 1.47E100 1.64E201 8.32E202 6.10E202 2.74E202
22.50 9.43E100 7.42E100 1.14E100 1.16E201 6.51E202 4.74E202 1.80E202
25.00 7.45E100 5.86E100 8.80E201 8.71E202 5.19E202 3.70E202 1.16E202
27.50 6.04E100 4.70E100 6.69E201 6.88E202 4.12E202 2.84E202 7.43E203
30.00 5.02E100 3.82E100 5.06E201 5.60E202 3.22E202 2.14E202 4.77E203
35.00 3.66E100 2.66E100 2.97E201 3.88E202 1.90E202 1.17E202 2.02E203
40.00 2.83E100 1.96E100 1.86E201 2.68E202 1.09E202 6.21E203 8.98E204
45.00 2.25E100 1.51E100 1.26E201 1.81E202 6.26E203 3.33E203 4.23E204
50.00 1.80E100 1.19E100 9.11E202 1.20E202 3.62E203 1.83E203 2.12E204
55.00 1.43E100 9.44E201 6.97E202 7.95E203 2.14E203 1.04E203 1.14E204
60.00 1.12E100 7.49E201 5.56E202 5.27E203 1.30E203 6.11E204 6.62E205
65.00 8.77E201 5.94E201 4.57E202 3.54E203 8.17E204 3.77E204 4.13E205
70.00 6.87E201 4.74E201 3.83E202 2.44E203 5.35E204 2.44E204 2.79E205
75.00 5.44E201 3.83E201 3.26E202 1.72E203 3.66E204 1.67E204 2.03E205
80.00 4.39E201 3.15E201 2.82E202 1.26E203 2.63E204 1.20E204 1.58E205
85.00 3.63E201 2.65E201 2.48E202 9.56E204 1.98E204 9.10E205 1.31E205
90.00 3.10E201 2.29E201 2.22E202 7.53E204 1.55E204 7.26E205 1.14E205
95.00 2.72E201 2.03E201 2.02E202 6.14E204 1.27E204 6.04E205 1.04E205
105.00 2.28E201 1.73E201 1.75E202 4.49E204 9.51E205 4.64E205 9.36E206
120.00 2.06E201 1.58E201 1.56E202 3.33E204 7.36E205 3.74E205 9.15E206
135.00 2.07E201 1.59E201 1.49E202 2.82E204 6.45E205 3.39E205 9.57E206
150.00 2.16E201 1.65E201 1.46E202 2.56E204 6.04E205 3.25E205 1.01E205
165.00 2.25E201 1.70E201 1.45E202 2.44E204 5.86E205 3.20E205 1.06E205
180.00 2.28E201 1.72E201 1.44E202 2.40E204 5.81E205 3.19E205 1.07E205
total 2.31E101 1.79E101 3.52E100 7.88E201 4.73E201 3.66E201 1.85E201
rel ff 2.32E101 1.73E101 3.55E100 8.06E201 4.84E201 3.77E201 1.90E201
nrl ff 2.35E101 1.75E101 3.61E100 8.21E201 4.94E201 3.84E201 1.94E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Selenium (Z534)
0.00 9.12E101 9.11E101 9.11E101 9.11E101 9.11E101 9.11E101 9.11E101
0.01 9.11E101 9.10E101 9.10E101 9.10E101 9.09E101 9.09E101 9.09E101
0.02 9.09E101 9.08E101 9.08E101 9.07E101 9.05E101 9.02E101 8.99E101
0.04 9.02E101 8.98E101 8.97E101 8.93E101 8.87E101 8.81E101 8.75E101
0.06 8.91E101 8.80E101 8.77E101 8.70E101 8.59E101 8.50E101 8.43E101
0.10 8.58E101 8.34E101 8.28E101 8.13E101 7.89E101 7.70E101 7.56E101
0.20 7.47E101 6.91E101 6.79E101 6.49E101 6.05E101 5.72E101 5.52E101
0.30 6.35E101 5.62E101 5.47E101 5.09E101 4.56E101 4.18E101 3.93E101
0.40 5.35E101 4.53E101 4.37E101 3.97E101 3.44E101 3.07E101 2.85E101
0.50 4.50E101 3.66E101 3.50E101 3.11E101 2.63E101 2.31E101 2.13E101
0.60 3.78E101 2.97E101 2.82E101 2.47E101 2.04E101 1.77E101 1.62E101
0.70 3.20E101 2.44E101 2.30E101 1.99E101 1.61E101 1.38E101 1.25E101
0.80 2.72E101 2.02E101 1.90E101 1.62E101 1.29E101 1.08E101 9.61E100
1.00 2.00E101 1.43E101 1.33E101 1.10E101 8.42E100 6.77E100 5.83E100
1.20 1.50E101 1.02E101 9.44E100 7.69E100 5.71E100 4.51E100 3.85E100
1.50 1.00E101 6.45E100 5.89E100 4.70E100 3.46E100 2.79E100 2.45E100
1.70 7.78E100 4.88E100 4.44E100 3.54E100 2.65E100 2.20E100 2.00E100
2.00 5.49E100 3.39E100 3.09E100 2.48E100 1.91E100 1.66E100 1.57E100
2.50 3.36E100 2.13E100 1.96E100 1.60E100 1.24E100 1.03E100 9.23E201
3.00 2.30E100 1.53E100 1.42E100 1.15E100 8.16E201 5.72E201 4.22E201
3.50 1.70E100 1.14E100 1.05E100 8.25E201 5.29E201 3.19E201 2.03E201
4.00 1.30E100 8.16E201 7.38E201 5.60E201 3.42E201 2.03E201 1.31E201
5.00 7.57E201 3.95E201 3.45E201 2.47E201 1.59E201 1.20E201 1.04E201
6.00 4.38E201 2.10E201 1.82E201 1.31E201 9.48E202 8.88E202 9.64E202
7.00 2.65E201 1.32E201 1.16E201 8.77E202 6.81E202 6.64E202 7.27E202
8.00 1.74E201 9.55E202 8.60E202 6.80E202 5.30E202 4.67E202 4.43E202
9.00 1.25E201 7.58E202 6.95E202 5.66E202 4.18E202 3.09E202 2.37E202
10.00 9.60E202 6.29E202 5.82E202 4.76E202 3.23E202 1.99E202 1.25E202
12.50 5.91E202 3.86E202 3.52E202 2.68E202 1.49E202 7.11E203 3.54E203
15.00 3.88E202 2.11E202 1.83E202 1.24E202 6.14E203 2.96E203 1.61E203
17.50 2.47E202 1.09E202 9.03E203 5.49E203 2.52E203 1.30E203 8.09E204
20.00 1.51E202 5.60E203 4.49E203 2.52E203 1.09E203 5.75E204 3.87E204
22.50 9.04E203 2.94E203 2.30E203 1.22E203 4.95E204 2.59E204 1.78E204
25.00 5.39E203 1.59E203 1.22E203 6.17E204 2.39E204 1.22E204 8.19E205
27.50 3.23E203 8.80E204 6.66E204 3.27E204 1.22E204 6.00E205 3.95E205
30.00 1.96E203 5.02E204 3.77E204 1.81E204 6.58E205 3.17E205 2.05E205
35.00 7.57E204 1.79E204 1.32E204 6.24E205 2.22E205 1.05E205 6.62E206
40.00 3.16E204 7.20E205 5.34E205 2.55E205 9.55E206 4.79E206 3.17E206
45.00 1.44E204 3.33E205 2.50E205 1.27E205 5.38E206 3.12E206 2.32E206
50.00 7.16E205 1.74E205 1.34E205 7.27E206 3.58E206 2.41E206 2.02E206
55.00 3.92E205 1.05E205 8.28E206 4.91E206 2.85E206 2.24E206 2.09E206
60.00 2.37E205 7.13E206 5.84E206 3.81E206 2.58E206 2.28E206 2.29E206
65.00 1.57E205 5.40E206 4.56E206 3.25E206 2.45E206 2.29E206 2.32E206
70.00 1.13E205 4.50E206 3.93E206 3.02E206 2.47E206 2.34E206 2.30E206
75.00 8.90E206 4.04E206 3.63E206 2.98E206 2.59E206 2.42E206 2.27E206
80.00 7.42E206 3.78E206 3.48E206 3.01E206 2.71E206 2.48E206 2.21E206
85.00 6.56E206 3.71E206 3.47E206 3.13E206 2.89E206 2.57E206 2.17E206
90.00 6.06E206 3.73E206 3.56E206 3.31E206 3.11E206 2.69E206 2.17E206
95.00 5.79E206 3.83E206 3.69E206 3.52E206 3.34E206 2.82E206 2.19E206
105.00 5.68E206 4.17E206 4.09E206 4.05E206 3.88E206 3.17E206 2.34E206
120.00 6.05E206 4.90E206 4.88E206 4.97E206 4.80E206 3.80E206 2.70E206
135.00 6.72E206 5.81E206 5.85E206 6.03E206 5.81E206 4.49E206 3.09E206
150.00 7.39E206 6.63E206 6.70E206 6.97E206 6.71E206 5.13E206 3.50E206
165.00 7.88E206 7.21E206 7.30E206 7.63E206 7.35E206 5.61E206 3.81E206
180.00 8.05E206 7.42E206 7.52E206 7.87E206 7.59E206 5.80E206 3.95E206
total 1.33E201 8.74E202 8.06E202 6.59E202 4.99E202 4.06E202 3.59E202
rel ff 1.38E201 9.01E202 8.30E202 6.77E202 5.14E202 4.23E202 3.73E202
nrl ff 1.41E201 9.20E202 8.47E202 6.91E202 5.25E202 4.32E202 3.82E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Bromine (Z535)
0.00 9.80E101 9.78E101 9.69E101 9.66E101 9.66E101 9.66E101 9.66E101
0.01 9.80E101 9.78E101 9.68E101 9.66E101 9.66E101 9.66E101 9.65E101
0.02 9.80E101 9.78E101 9.69E101 9.66E101 9.65E101 9.65E101 9.64E101
0.04 9.79E101 9.77E101 9.68E101 9.65E101 9.64E101 9.63E101 9.58E101
0.06 9.79E101 9.77E101 9.68E101 9.63E101 9.59E101 9.57E101 9.49E101
0.10 9.79E101 9.77E101 9.67E101 9.56E101 9.49E101 9.44E101 9.23E101
0.20 9.78E101 9.76E101 9.59E101 9.27E101 9.02E101 8.86E101 8.27E101
0.30 9.77E101 9.75E101 9.49E101 8.85E101 8.41E101 8.14E101 7.22E101
0.40 9.75E101 9.72E101 9.36E101 8.37E101 7.75E101 7.40E101 6.26E101
0.50 9.72E101 9.68E101 9.18E101 7.86E101 7.11E101 6.70E101 5.41E101
0.60 9.71E101 9.65E101 8.98E101 7.36E101 6.50E101 6.04E101 4.67E101
0.70 9.67E101 9.60E101 8.77E101 6.88E101 5.95E101 5.45E101 4.04E101
0.80 9.64E101 9.54E101 8.54E101 6.42E101 5.43E101 4.91E101 3.50E101
1.00 9.57E101 9.43E101 8.08E101 5.58E101 4.52E101 4.00E101 2.69E101
1.20 9.46E101 9.28E101 7.61E101 4.85E101 3.78E101 3.28E101 2.10E101
1.50 9.28E101 9.03E101 6.94E101 3.94E101 2.93E101 2.49E101 1.49E101
1.70 9.15E101 8.86E101 6.51E101 3.45E101 2.50E101 2.09E101 1.19E101
2.00 8.93E101 8.58E101 5.92E101 2.84E101 1.99E101 1.63E101 8.63E100
2.50 8.55E101 8.10E101 5.03E101 2.11E101 1.40E101 1.10E101 5.22E100
3.00 8.16E101 7.62E101 4.28E101 1.60E101 9.95E100 7.61E100 3.41E100
3.50 7.77E101 7.16E101 3.66E101 1.22E101 7.16E100 5.40E100 2.46E100
4.00 7.37E101 6.71E101 3.14E101 9.43E100 5.27E100 3.97E100 1.92E100
5.00 6.59E101 5.89E101 2.37E101 5.82E100 3.14E100 2.41E100 1.26E100
6.00 5.84E101 5.15E101 1.83E101 3.84E100 2.17E100 1.66E100 8.07E201
7.00 5.18E101 4.51E101 1.42E101 2.72E100 1.65E100 1.23E100 5.02E201
8.00 4.63E101 3.96E101 1.11E101 2.05E100 1.27E100 9.23E201 3.20E201
9.00 4.17E101 3.48E101 8.78E100 1.62E100 9.69E201 6.81E201 2.16E201
10.00 3.78E101 3.08E101 6.97E100 1.31E100 7.24E201 4.97E201 1.56E201
12.50 2.99E101 2.31E101 4.13E100 7.87E201 3.50E201 2.36E201 8.91E202
15.00 2.34E101 1.76E101 2.73E100 4.64E201 1.90E201 1.32E201 6.18E202
17.50 1.79E101 1.36E101 2.01E100 2.81E201 1.21E201 8.71E202 4.38E202
20.00 1.37E101 1.05E101 1.57E100 1.81E201 8.79E202 6.42E202 3.01E202
22.50 1.05E101 8.21E100 1.24E100 1.25E201 6.87E202 5.02E202 2.00E202
25.00 8.19E100 6.45E100 9.66E201 9.32E202 5.51E202 3.96E202 1.31E202
27.50 6.55E100 5.12E100 7.43E201 7.30E202 4.42E202 3.09E202 8.51E203
30.00 5.36E100 4.13E100 5.67E201 5.93E202 3.50E202 2.36E202 5.53E203
35.00 3.84E100 2.83E100 3.33E201 4.13E202 2.11E202 1.32E202 2.38E203
40.00 2.95E100 2.07E100 2.06E201 2.90E202 1.23E202 7.13E203 1.07E203
45.00 2.36E100 1.60E100 1.37E201 1.99E202 7.17E203 3.88E203 5.07E204
50.00 1.92E100 1.27E100 9.79E202 1.35E202 4.20E203 2.15E203 2.55E204
55.00 1.55E100 1.02E100 7.42E202 9.00E203 2.50E203 1.23E203 1.37E204
60.00 1.24E100 8.17E201 5.89E202 6.03E203 1.53E203 7.29E204 7.93E205
65.00 9.79E201 6.55E201 4.84E202 4.10E203 9.69E204 4.51E204 4.93E205
70.00 7.74E201 5.27E201 4.07E202 2.84E203 6.38E204 2.93E204 3.31E205
75.00 6.17E201 4.28E201 3.48E202 2.02E203 4.38E204 2.00E204 2.40E205
80.00 5.00E201 3.54E201 3.03E202 1.49E203 3.15E204 1.44E204 1.86E205
85.00 4.14E201 2.98E201 2.68E202 1.13E203 2.37E204 1.09E204 1.53E205
90.00 3.53E201 2.58E201 2.41E202 8.96E204 1.87E204 8.71E205 1.33E205
95.00 3.09E201 2.29E201 2.20E202 7.33E204 1.53E204 7.24E205 1.20E205
105.00 2.57E201 1.94E201 1.93E202 5.38E204 1.14E204 5.55E205 1.07E205
120.00 2.29E201 1.75E201 1.75E202 4.01E204 8.82E205 4.45E205 1.04E205
135.00 2.28E201 1.75E201 1.68E202 3.39E204 7.70E205 4.01E205 1.07E205
150.00 2.36E201 1.80E201 1.65E202 3.08E204 7.19E205 3.83E205 1.13E205
165.00 2.44E201 1.86E201 1.65E202 2.93E204 6.96E205 3.76E205 1.18E205
180.00 2.47E201 1.88E201 1.64E202 2.89E204 6.89E205 3.74E205 1.19E205
total 2.50E101 1.93E101 3.80E100 8.51E201 5.11E201 3.96E201 2.00E201
rel ff 2.50E101 1.87E101 3.83E100 8.70E201 5.23E201 4.07E201 2.06E201
nrl ff 2.54E101 1.89E101 3.90E100 8.88E201 5.35E201 4.17E201 2.10E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Bromine (Z535)
0.00 9.66E101 9.65E101 9.65E101 9.65E101 9.65E101 9.65E101 9.65E101
0.01 9.65E101 9.64E101 9.64E101 9.64E101 9.64E101 9.63E101 9.63E101
0.02 9.63E101 9.62E101 9.62E101 9.61E101 9.58E101 9.55E101 9.52E101
0.04 9.55E101 9.51E101 9.50E101 9.46E101 9.39E101 9.32E101 9.26E101
0.06 9.43E101 9.31E101 9.29E101 9.21E101 9.09E101 8.99E101 8.92E101
0.10 9.08E101 8.82E101 8.76E101 8.59E101 8.34E101 8.13E101 7.99E101
0.20 7.89E101 7.30E101 7.17E101 6.84E101 6.38E101 6.03E101 5.81E101
0.30 6.70E101 5.92E101 5.76E101 5.36E101 4.81E101 4.41E101 4.15E101
0.40 5.64E101 4.78E101 4.61E101 4.19E101 3.64E101 3.26E101 3.03E101
0.50 4.74E101 3.87E101 3.70E101 3.30E101 2.80E101 2.48E101 2.29E101
0.60 4.00E101 3.16E101 3.00E101 2.64E101 2.20E101 1.93E101 1.78E101
0.70 3.39E101 2.61E101 2.47E101 2.14E101 1.76E101 1.52E101 1.38E101
0.80 2.90E101 2.18E101 2.06E101 1.76E101 1.42E101 1.19E101 1.06E101
1.00 2.16E101 1.56E101 1.46E101 1.22E101 9.33E100 7.44E100 6.33E100
1.20 1.64E101 1.13E101 1.05E101 8.53E100 6.27E100 4.86E100 4.05E100
1.50 1.11E101 7.11E100 6.48E100 5.13E100 3.71E100 2.93E100 2.53E100
1.70 8.59E100 5.31E100 4.82E100 3.79E100 2.80E100 2.31E100 2.10E100
2.00 6.00E100 3.61E100 3.28E100 2.60E100 2.01E100 1.78E100 1.73E100
2.50 3.60E100 2.23E100 2.04E100 1.67E100 1.32E100 1.16E100 1.09E100
3.00 2.43E100 1.62E100 1.50E100 1.23E100 8.96E201 6.46E201 4.88E201
3.50 1.80E100 1.23E100 1.14E100 9.15E201 5.93E201 3.55E201 2.21E201
4.00 1.39E100 9.06E201 8.26E201 6.35E201 3.86E201 2.20E201 1.34E201
5.00 8.34E201 4.45E201 3.90E201 2.79E201 1.75E201 1.25E201 1.02E201
6.00 4.89E201 2.32E201 2.01E201 1.43E201 1.01E201 9.27E202 9.96E202
7.00 2.95E201 1.42E201 1.24E201 9.21E202 7.12E202 7.15E202 8.17E202
8.00 1.91E201 1.00E201 8.98E202 7.01E202 5.54E202 5.17E202 5.27E202
9.00 1.35E201 7.92E202 7.23E202 5.85E202 4.43E202 3.48E202 2.86E202
10.00 1.02E201 6.60E202 6.11E202 5.01E202 3.49E202 2.25E202 1.48E202
12.50 6.25E202 4.18E202 3.84E202 2.98E202 1.69E202 8.03E203 3.93E203
15.00 4.17E202 2.35E202 2.06E202 1.43E202 7.16E203 3.39E203 1.79E203
17.50 2.71E202 1.24E202 1.04E202 6.42E203 2.98E203 1.52E203 9.26E204
20.00 1.69E202 6.49E203 5.23E203 2.98E203 1.30E203 6.85E204 4.57E204
22.50 1.03E202 3.45E203 2.71E203 1.45E203 5.95E204 3.13E204 2.14E204
25.00 6.22E203 1.88E203 1.44E203 7.39E204 2.88E204 1.47E204 9.97E205
27.50 3.77E203 1.05E203 7.96E204 3.94E204 1.47E204 7.29E205 4.81E205
30.00 2.31E203 6.01E204 4.52E204 2.18E204 7.95E205 3.84E205 2.48E205
35.00 9.03E204 2.15E204 1.59E204 7.49E205 2.64E205 1.24E205 7.79E206
40.00 3.79E204 8.64E205 6.40E205 3.04E205 1.11E205 5.47E206 3.57E206
45.00 1.73E204 3.96E205 2.97E205 1.48E205 6.10E206 3.44E206 2.51E206
50.00 8.59E205 2.05E205 1.57E205 8.34E206 3.97E206 2.60E206 2.13E206
55.00 4.67E205 1.21E205 9.52E206 5.52E206 3.10E206 2.38E206 2.20E206
60.00 2.80E205 8.14E206 6.60E206 4.21E206 2.77E206 2.42E206 2.44E206
65.00 1.84E205 6.07E206 5.09E206 3.54E206 2.61E206 2.44E206 2.50E206
70.00 1.32E205 5.00E206 4.33E206 3.25E206 2.62E206 2.50E206 2.51E206
75.00 1.03E205 4.45E206 3.96E206 3.19E206 2.73E206 2.60E206 2.50E206
80.00 8.49E206 4.15E206 3.78E206 3.21E206 2.87E206 2.67E206 2.44E206
85.00 7.46E206 4.04E206 3.76E206 3.33E206 3.06E206 2.76E206 2.40E206
90.00 6.86E206 4.06E206 3.84E206 3.53E206 3.29E206 2.90E206 2.40E206
95.00 6.53E206 4.15E206 3.98E206 3.75E206 3.54E206 3.04E206 2.42E206
105.00 6.35E206 4.51E206 4.40E206 4.30E206 4.12E206 3.41E206 2.57E206
120.00 6.70E206 5.28E206 5.24E206 5.28E206 5.09E206 4.08E206 2.93E206
135.00 7.39E206 6.24E206 6.26E206 6.42E206 6.17E206 4.79E206 3.32E206
150.00 8.08E206 7.10E206 7.16E206 7.41E206 7.12E206 5.46E206 3.74E206
165.00 8.59E206 7.72E206 7.80E206 8.11E206 7.80E206 5.96E206 4.06E206
180.00 8.78E206 7.94E206 8.03E206 8.37E206 8.06E206 6.16E206 4.20E206
total 1.44E201 9.45E202 8.71E202 7.13E202 5.40E202 4.39E202 3.89E202
rel ff 1.49E201 9.74E202 8.97E202 7.32E202 5.56E202 4.57E202 4.04E202
nrl ff 1.52E201 9.96E202 9.18E202 7.49E202 5.69E202 4.68E202 4.13E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Krypton (Z536)
0.00 1.04E102 1.04E102 1.03E102 1.02E102 1.02E102 1.02E102 1.02E102
0.01 1.04E102 1.04E102 1.02E102 1.02E102 1.02E102 1.02E102 1.02E102
0.02 1.04E102 1.03E102 1.02E102 1.02E102 1.02E102 1.02E102 1.02E102
0.04 1.04E102 1.03E102 1.02E102 1.02E102 1.02E102 1.02E102 1.01E102
0.06 1.04E102 1.03E102 1.02E102 1.02E102 1.01E102 1.01E102 1.00E102
0.10 1.04E102 1.03E102 1.02E102 1.01E102 1.00E102 9.98E101 9.76E101
0.20 1.04E102 1.03E102 1.01E102 9.80E101 9.53E101 9.36E101 8.73E101
0.30 1.03E102 1.03E102 1.00E102 9.35E101 8.88E101 8.59E101 7.62E101
0.40 1.03E102 1.03E102 9.89E101 8.83E101 8.18E101 7.81E101 6.60E101
0.50 1.03E102 1.02E102 9.70E101 8.29E101 7.50E101 7.06E101 5.70E101
0.60 1.03E102 1.02E102 9.49E101 7.77E101 6.86E101 6.36E101 4.92E101
0.70 1.02E102 1.02E102 9.26E101 7.26E101 6.27E101 5.74E101 4.26E101
0.80 1.02E102 1.01E102 9.01E101 6.77E101 5.72E101 5.18E101 3.71E101
1.00 1.01E102 9.97E101 8.53E101 5.89E101 4.77E101 4.23E101 2.86E101
1.20 1.00E102 9.81E101 8.03E101 5.12E101 3.99E101 3.48E101 2.26E101
1.50 9.81E101 9.55E101 7.32E101 4.16E101 3.11E101 2.66E101 1.63E101
1.70 9.67E101 9.36E101 6.86E101 3.65E101 2.67E101 2.25E101 1.31E101
2.00 9.44E101 9.06E101 6.24E101 3.03E101 2.15E101 1.77E101 9.48E100
2.50 9.03E101 8.55E101 5.30E101 2.27E101 1.53E101 1.21E101 5.66E100
3.00 8.63E101 8.05E101 4.52E101 1.73E101 1.09E101 8.35E100 3.64E100
3.50 8.21E101 7.56E101 3.87E101 1.34E101 7.85E100 5.88E100 2.60E100
4.00 7.78E101 7.08E101 3.34E101 1.03E101 5.72E100 4.28E100 2.03E100
5.00 6.94E101 6.21E101 2.54E101 6.35E100 3.35E100 2.55E100 1.36E100
6.00 6.13E101 5.44E101 1.98E101 4.14E100 2.29E100 1.76E100 8.89E201
7.00 5.43E101 4.76E101 1.55E101 2.90E100 1.75E100 1.32E100 5.58E201
8.00 4.84E101 4.18E101 1.22E101 2.17E100 1.37E100 1.00E100 3.55E201
9.00 4.37E101 3.69E101 9.65E100 1.72E100 1.06E100 7.50E201 2.37E201
10.00 3.98E101 3.27E101 7.64E100 1.40E100 8.00E201 5.51E201 1.68E201
12.50 3.20E101 2.48E101 4.45E100 8.60E201 3.89E201 2.61E201 9.42E202
15.00 2.55E101 1.91E101 2.90E100 5.14E201 2.08E201 1.43E201 6.54E202
17.50 1.99E101 1.49E101 2.12E100 3.11E201 1.30E201 9.27E202 4.70E202
20.00 1.52E101 1.16E101 1.67E100 1.98E201 9.30E202 6.78E202 3.28E202
22.50 1.16E101 9.03E100 1.33E100 1.36E201 7.26E202 5.31E202 2.22E202
25.00 8.98E100 7.06E100 1.05E100 9.98E202 5.85E202 4.23E202 1.47E202
27.50 7.09E100 5.58E100 8.20E201 7.76E202 4.73E202 3.34E202 9.67E203
30.00 5.75E100 4.47E100 6.29E201 6.28E202 3.78E202 2.58E202 6.35E203
35.00 4.04E100 3.02E100 3.72E201 4.39E202 2.32E202 1.47E202 2.78E203
40.00 3.09E100 2.20E100 2.28E201 3.12E202 1.38E202 8.12E203 1.26E203
45.00 2.48E100 1.70E100 1.50E201 2.18E202 8.15E203 4.48E203 6.02E204
50.00 2.04E100 1.35E100 1.06E201 1.49E202 4.83E203 2.51E203 3.04E204
55.00 1.67E100 1.10E100 7.92E202 1.01E202 2.91E203 1.45E203 1.64E204
60.00 1.35E100 8.87E201 6.26E202 6.85E203 1.79E203 8.62E204 9.45E205
65.00 1.08E100 7.17E201 5.13E202 4.70E203 1.14E203 5.36E204 5.86E205
70.00 8.64E201 5.82E201 4.32E202 3.28E203 7.55E204 3.49E204 3.92E205
75.00 6.93E201 4.75E201 3.71E202 2.35E203 5.20E204 2.39E204 2.83E205
80.00 5.64E201 3.94E201 3.24E202 1.74E203 3.75E204 1.72E204 2.18E205
85.00 4.68E201 3.33E201 2.88E202 1.33E203 2.83E204 1.31E204 1.78E205
90.00 3.99E201 2.88E201 2.60E202 1.06E203 2.23E204 1.04E204 1.54E205
95.00 3.48E201 2.55E201 2.39E202 8.68E204 1.83E204 8.64E205 1.38E205
105.00 2.88E201 2.16E201 2.12E202 6.40E204 1.37E204 6.61E205 1.23E205
120.00 2.54E201 1.94E201 1.94E202 4.79E204 1.05E204 5.27E205 1.18E205
135.00 2.51E201 1.92E201 1.88E202 4.06E204 9.17E205 4.73E205 1.21E205
150.00 2.58E201 1.97E201 1.86E202 3.69E204 8.53E205 4.49E205 1.26E205
165.00 2.65E201 2.03E201 1.86E202 3.51E204 8.24E205 4.40E205 1.31E205
180.00 2.68E201 2.05E201 1.86E202 3.46E204 8.15E205 4.37E205 1.33E205
total 2.70E101 2.08E101 4.10E100 9.18E201 5.51E201 4.27E201 2.16E201
rel ff 2.69E101 2.01E101 4.13E100 9.37E201 5.64E201 4.39E201 2.22E201
nrl ff 2.73E101 2.03E101 4.21E100 9.59E201 5.77E201 4.49E201 2.27E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Krypton (Z536)
0.00 1.02E102 1.02E102 1.02E102 1.02E102 1.02E102 1.02E102 1.02E102
0.01 1.02E102 1.02E102 1.02E102 1.02E102 1.02E102 1.02E102 1.02E102
0.02 1.02E102 1.02E102 1.02E102 1.02E102 1.01E102 1.01E102 1.01E102
0.04 1.01E102 1.01E102 1.00E102 1.00E102 9.93E101 9.85E101 9.79E101
0.06 9.97E101 9.85E101 9.82E101 9.73E101 9.60E101 9.49E101 9.42E101
0.10 9.60E101 9.31E101 9.25E101 9.07E101 8.80E101 8.58E101 8.44E101
0.20 8.33E101 7.70E101 7.56E101 7.22E101 6.73E101 6.36E101 6.13E101
0.30 7.06E101 6.24E101 6.07E101 5.65E101 5.07E101 4.65E101 4.38E101
0.40 5.94E101 5.04E101 4.86E101 4.42E101 3.85E101 3.46E101 3.22E101
0.50 5.00E101 4.08E101 3.91E101 3.50E101 2.99E101 2.65E101 2.47E101
0.60 4.22E101 3.35E101 3.19E101 2.82E101 2.37E101 2.09E101 1.93E101
0.70 3.59E101 2.78E101 2.64E101 2.30E101 1.91E101 1.65E101 1.51E101
0.80 3.08E101 2.35E101 2.21E101 1.91E101 1.55E101 1.31E101 1.17E101
1.00 2.32E101 1.70E101 1.59E101 1.34E101 1.03E101 8.14E100 6.86E100
1.20 1.78E101 1.25E101 1.15E101 9.40E100 6.87E100 5.23E100 4.28E100
1.50 1.21E101 7.80E100 7.10E100 5.59E100 3.99E100 3.09E100 2.63E100
1.70 9.43E100 5.78E100 5.22E100 4.08E100 2.97E100 2.43E100 2.21E100
2.00 6.54E100 3.86E100 3.49E100 2.74E100 2.11E100 1.90E100 1.89E100
2.50 3.85E100 2.35E100 2.14E100 1.74E100 1.40E100 1.28E100 1.25E100
3.00 2.58E100 1.72E100 1.59E100 1.32E100 9.77E201 7.24E201 5.61E201
3.50 1.91E100 1.33E100 1.24E100 1.00E100 6.60E201 3.94E201 2.43E201
4.00 1.48E100 9.97E201 9.14E201 7.12E201 4.32E201 2.39E201 1.40E201
5.00 9.13E201 4.99E201 4.38E201 3.14E201 1.93E201 1.31E201 1.01E201
6.00 5.42E201 2.57E201 2.21E201 1.56E201 1.08E201 9.69E202 1.02E201
7.00 3.26E201 1.53E201 1.33E201 9.73E202 7.48E202 7.64E202 9.01E202
8.00 2.09E201 1.06E201 9.42E202 7.28E202 5.81E202 5.68E202 6.13E202
9.00 1.45E201 8.29E202 7.54E202 6.07E202 4.68E202 3.88E202 3.39E202
10.00 1.09E201 6.92E202 6.40E202 5.26E202 3.75E202 2.52E202 1.73E202
12.50 6.61E202 4.51E202 4.16E202 3.28E202 1.89E202 9.04E203 4.40E203
15.00 4.46E202 2.60E202 2.31E202 1.62E202 8.25E203 3.87E203 1.99E203
17.50 2.96E202 1.40E202 1.18E202 7.44E203 3.50E203 1.76E203 1.05E203
20.00 1.88E202 7.45E203 6.05E203 3.49E203 1.54E203 8.09E204 5.33E204
22.50 1.16E202 4.01E203 3.16E203 1.71E203 7.11E204 3.74E204 2.54E204
25.00 7.13E203 2.20E203 1.70E203 8.79E204 3.46E204 1.77E204 1.20E204
27.50 4.37E203 1.24E203 9.44E204 4.70E204 1.77E204 8.79E205 5.81E205
30.00 2.70E203 7.15E204 5.38E204 2.61E204 9.54E205 4.61E205 2.99E205
35.00 1.07E203 2.57E204 1.91E204 8.96E205 3.14E205 1.46E205 9.16E206
40.00 4.52E204 1.03E204 7.63E205 3.59E205 1.30E205 6.26E206 4.03E206
45.00 2.07E204 4.70E205 3.51E205 1.73E205 6.93E206 3.80E206 2.72E206
50.00 1.02E204 2.41E205 1.83E205 9.57E206 4.41E206 2.81E206 2.26E206
55.00 5.55E205 1.40E205 1.09E205 6.22E206 3.38E206 2.54E206 2.33E206
60.00 3.30E205 9.28E206 7.47E206 4.67E206 2.98E206 2.58E206 2.60E206
65.00 2.15E205 6.84E206 5.68E206 3.87E206 2.79E206 2.60E206 2.70E206
70.00 1.53E205 5.58E206 4.78E206 3.52E206 2.78E206 2.67E206 2.74E206
75.00 1.18E205 4.92E206 4.35E206 3.43E206 2.90E206 2.79E206 2.75E206
80.00 9.72E206 4.56E206 4.12E206 3.44E206 3.04E206 2.87E206 2.69E206
85.00 8.50E206 4.43E206 4.08E206 3.56E206 3.24E206 2.97E206 2.65E206
90.00 7.78E206 4.43E206 4.16E206 3.76E206 3.49E206 3.12E206 2.65E206
95.00 7.37E206 4.52E206 4.30E206 4.00E206 3.75E206 3.27E206 2.66E206
105.00 7.11E206 4.89E206 4.75E206 4.59E206 4.37E206 3.66E206 2.81E206
120.00 7.44E206 5.70E206 5.63E206 5.63E206 5.41E206 4.37E206 3.19E206
135.00 8.14E206 6.72E206 6.71E206 6.83E206 6.55E206 5.12E206 3.58E206
150.00 8.86E206 7.63E206 7.66E206 7.88E206 7.56E206 5.82E206 4.00E206
165.00 9.40E206 8.28E206 8.34E206 8.63E206 8.28E206 6.34E206 4.33E206
180.00 9.59E206 8.51E206 8.59E206 8.90E206 8.55E206 6.55E206 4.47E206
total 1.55E201 1.02E201 9.40E202 7.70E202 5.82E202 4.74E202 4.21E202
rel ff 1.61E201 1.05E201 9.67E202 7.89E202 6.00E202 4.93E202 4.36E202
nrl ff 1.65E201 1.08E201 9.92E202 8.09E202 6.15E202 5.06E202 4.47E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Rubidium (Z537)
0.00 1.10E102 1.09E102 1.08E102 1.08E102 1.08E102 1.08E102 1.08E102
0.01 1.10E102 1.09E102 1.08E102 1.08E102 1.08E102 1.08E102 1.08E102
0.02 1.10E102 1.09E102 1.08E102 1.08E102 1.08E102 1.08E102 1.08E102
0.04 1.09E102 1.09E102 1.08E102 1.08E102 1.08E102 1.08E102 1.07E102
0.06 1.09E102 1.09E102 1.08E102 1.08E102 1.07E102 1.07E102 1.06E102
0.10 1.09E102 1.09E102 1.08E102 1.07E102 1.06E102 1.05E102 1.03E102
0.20 1.09E102 1.09E102 1.07E102 1.03E102 1.01E102 9.87E101 9.20E101
0.30 1.09E102 1.09E102 1.06E102 9.86E101 9.36E101 9.06E101 8.03E101
0.40 1.09E102 1.09E102 1.04E102 9.31E101 8.62E101 8.23E101 6.95E101
0.50 1.09E102 1.08E102 1.02E102 8.74E101 7.91E101 7.44E101 6.00E101
0.60 1.09E102 1.08E102 1.00E102 8.19E101 7.22E101 6.71E101 5.19E101
0.70 1.08E102 1.07E102 9.77E101 7.65E101 6.60E101 6.05E101 4.50E101
0.80 1.08E102 1.07E102 9.51E101 7.14E101 6.03E101 5.46E101 3.92E101
1.00 1.07E102 1.05E102 8.99E101 6.20E101 5.03E101 4.46E101 3.05E101
1.20 1.06E102 1.04E102 8.47E101 5.39E101 4.22E101 3.69E101 2.43E101
1.50 1.04E102 1.01E102 7.72E101 4.40E101 3.30E101 2.84E101 1.76E101
1.70 1.02E102 9.88E101 7.23E101 3.86E101 2.85E101 2.41E101 1.43E101
2.00 9.96E101 9.56E101 6.58E101 3.22E101 2.31E101 1.92E101 1.04E101
2.50 9.53E101 9.02E101 5.59E101 2.43E101 1.66E101 1.32E101 6.14E100
3.00 9.10E101 8.49E101 4.77E101 1.87E101 1.19E101 9.11E100 3.90E100
3.50 8.67E101 7.97E101 4.09E101 1.45E101 8.57E100 6.39E100 2.75E100
4.00 8.21E101 7.46E101 3.54E101 1.13E101 6.20E100 4.62E100 2.14E100
5.00 7.31E101 6.55E101 2.71E101 6.91E100 3.57E100 2.72E100 1.46E100
6.00 6.44E101 5.73E101 2.13E101 4.46E100 2.43E100 1.86E100 9.72E201
7.00 5.69E101 5.03E101 1.69E101 3.09E100 1.86E100 1.41E100 6.17E201
8.00 5.07E101 4.42E101 1.34E101 2.31E100 1.47E100 1.08E100 3.92E201
9.00 4.58E101 3.91E101 1.06E101 1.82E100 1.15E100 8.19E201 2.60E201
10.00 4.19E101 3.47E101 8.34E100 1.49E100 8.78E201 6.07E201 1.83E201
12.50 3.42E101 2.65E101 4.80E100 9.34E201 4.30E201 2.88E201 9.99E202
15.00 2.77E101 2.06E101 3.09E100 5.66E201 2.27E201 1.56E201 6.92E202
17.50 2.18E101 1.62E101 2.25E100 3.43E201 1.39E201 9.89E202 5.02E202
20.00 1.67E101 1.26E101 1.77E100 2.17E201 9.87E202 7.18E202 3.55E202
22.50 1.27E101 9.87E100 1.43E100 1.47E201 7.68E202 5.62E202 2.44E202
25.00 9.81E100 7.71E100 1.14E100 1.07E201 6.20E202 4.51E202 1.64E202
27.50 7.68E100 6.06E100 8.98E201 8.27E202 5.04E202 3.59E202 1.09E202
30.00 6.17E100 4.83E100 6.94E201 6.67E202 4.06E202 2.80E202 7.23E203
35.00 4.28E100 3.23E100 4.12E201 4.67E202 2.54E202 1.63E202 3.21E203
40.00 3.25E100 2.33E100 2.52E201 3.35E202 1.54E202 9.17E203 1.48E203
45.00 2.62E100 1.80E100 1.63E201 2.37E202 9.20E203 5.13E203 7.10E204
50.00 2.17E100 1.44E100 1.14E201 1.64E202 5.51E203 2.90E203 3.60E204
55.00 1.79E100 1.17E100 8.48E202 1.13E202 3.35E203 1.69E203 1.94E204
60.00 1.47E100 9.57E201 6.66E202 7.72E203 2.08E203 1.01E203 1.12E204
65.00 1.19E100 7.81E201 5.45E202 5.34E203 1.33E203 6.32E204 6.94E205
70.00 9.56E201 6.37E201 4.59E202 3.76E203 8.87E204 4.13E204 4.62E205
75.00 7.72E201 5.24E201 3.95E202 2.72E203 6.14E204 2.83E204 3.32E205
80.00 6.31E201 4.36E201 3.46E202 2.02E203 4.44E204 2.05E204 2.54E205
85.00 5.25E201 3.70E201 3.09E202 1.56E203 3.36E204 1.55E204 2.08E205
90.00 4.47E201 3.20E201 2.80E202 1.24E203 2.65E204 1.24E204 1.78E205
95.00 3.91E201 2.84E201 2.59E202 1.02E203 2.18E204 1.03E204 1.60E205
105.00 3.22E201 2.39E201 2.32E202 7.56E204 1.63E204 7.85E205 1.41E205
120.00 2.82E201 2.14E201 2.14E202 5.69E204 1.25E204 6.24E205 1.34E205
135.00 2.76E201 2.11E201 2.09E202 4.83E204 1.09E204 5.57E205 1.36E205
150.00 2.82E201 2.16E201 2.08E202 4.39E204 1.01E204 5.27E205 1.42E205
165.00 2.89E201 2.21E201 2.09E202 4.18E204 9.73E205 5.15E205 1.46E205
180.00 2.92E201 2.23E201 2.09E202 4.12E204 9.62E205 5.11E205 1.48E205
total 2.91E101 2.24E101 4.41E100 9.87E201 5.93E201 4.59E201 2.32E201
rel ff 2.89E101 2.15E101 4.43E100 1.01E100 6.06E201 4.72E201 2.38E201
nrl ff 2.93E101 2.18E101 4.52E100 1.03E100 6.21E201 4.84E201 2.45E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Rubidium (Z537)
0.00 1.08E102 1.08E102 1.08E102 1.08E102 1.08E102 1.08E102 1.08E102
0.01 1.08E102 1.08E102 1.08E102 1.08E102 1.08E102 1.08E102 1.08E102
0.02 1.08E102 1.07E102 1.07E102 1.07E102 1.07E102 1.07E102 1.06E102
0.04 1.07E102 1.06E102 1.06E102 1.06E102 1.05E102 1.04E102 1.03E102
0.06 1.05E102 1.04E102 1.04E102 1.03E102 1.01E102 1.00E102 9.93E101
0.10 1.01E102 9.82E101 9.75E101 9.57E101 9.28E101 9.05E101 8.89E101
0.20 8.78E101 8.11E101 7.97E101 7.61E101 7.09E101 6.70E101 6.45E101
0.30 7.44E101 6.58E101 6.40E101 5.95E101 5.34E101 4.90E101 4.62E101
0.40 6.26E101 5.31E101 5.12E101 4.66E101 4.07E101 3.66E101 3.42E101
0.50 5.27E101 4.31E101 4.13E101 3.70E101 3.17E101 2.83E101 2.64E101
0.60 4.46E101 3.55E101 3.38E101 3.00E101 2.53E101 2.24E101 2.09E101
0.70 3.80E101 2.96E101 2.81E101 2.47E101 2.05E101 1.79E101 1.65E101
0.80 3.27E101 2.51E101 2.38E101 2.06E101 1.68E101 1.43E101 1.28E101
1.00 2.49E101 1.84E101 1.73E101 1.46E101 1.12E101 8.87E100 7.43E100
1.20 1.93E101 1.36E101 1.26E101 1.03E101 7.49E100 5.63E100 4.55E100
1.50 1.32E101 8.52E100 7.75E100 6.08E100 4.29E100 3.27E100 2.75E100
1.70 1.03E101 6.27E100 5.66E100 4.39E100 3.16E100 2.57E100 2.32E100
2.00 7.12E100 4.14E100 3.73E100 2.91E100 2.23E100 2.02E100 2.04E100
2.50 4.13E100 2.48E100 2.26E100 1.83E100 1.49E100 1.40E100 1.42E100
3.00 2.74E100 1.82E100 1.68E100 1.40E100 1.06E100 8.06E201 6.39E201
3.50 2.02E100 1.43E100 1.33E100 1.09E100 7.27E201 4.36E201 2.68E201
4.00 1.58E100 1.09E100 1.00E100 7.89E201 4.80E201 2.61E201 1.48E201
5.00 9.94E201 5.55E201 4.89E201 3.51E201 2.12E201 1.38E201 1.02E201
6.00 5.98E201 2.84E201 2.44E201 1.71E201 1.16E201 1.01E201 1.05E201
7.00 3.59E201 1.66E201 1.43E201 1.03E201 7.89E202 8.13E202 9.76E202
8.00 2.28E201 1.13E201 9.94E202 7.59E202 6.09E202 6.17E202 6.98E202
9.00 1.57E201 8.72E202 7.88E202 6.31E202 4.94E202 4.28E202 3.95E202
10.00 1.17E201 7.27E202 6.71E202 5.51E202 4.01E202 2.81E202 2.02E202
12.50 7.00E202 4.83E202 4.48E202 3.57E202 2.10E202 1.01E202 4.95E203
15.00 4.76E202 2.86E202 2.55E202 1.83E202 9.43E203 4.39E203 2.21E203
17.50 3.21E202 1.57E202 1.34E202 8.55E203 4.07E203 2.03E203 1.19E203
20.00 2.08E202 8.49E203 6.94E203 4.06E203 1.81E203 9.48E204 6.16E204
22.50 1.31E202 4.62E203 3.67E203 2.01E203 8.44E204 4.43E204 3.00E204
25.00 8.10E203 2.57E203 1.99E203 1.04E203 4.13E204 2.12E204 1.43E204
27.50 5.02E203 1.45E203 1.11E203 5.58E204 2.12E204 1.05E204 6.96E205
30.00 3.13E203 8.44E204 6.37E204 3.11E204 1.14E204 5.51E205 3.57E205
35.00 1.26E203 3.05E204 2.26E204 1.06E204 3.72E205 1.72E205 1.08E205
40.00 5.36E204 1.23E204 9.05E205 4.24E205 1.51E205 7.17E206 4.56E206
45.00 2.46E204 5.56E205 4.13E205 2.01E205 7.88E206 4.22E206 2.97E206
50.00 1.22E204 2.82E205 2.13E205 1.10E205 4.91E206 3.04E206 2.41E206
55.00 6.55E205 1.62E205 1.26E205 7.01E206 3.70E206 2.72E206 2.46E206
60.00 3.87E205 1.06E205 8.46E206 5.18E206 3.22E206 2.75E206 2.77E206
65.00 2.50E205 7.72E206 6.36E206 4.24E206 2.99E206 2.77E206 2.90E206
70.00 1.77E205 6.23E206 5.30E206 3.82E206 2.97E206 2.86E206 2.97E206
75.00 1.36E205 5.46E206 4.78E206 3.70E206 3.08E206 2.99E206 3.01E206
80.00 1.11E205 5.02E206 4.51E206 3.69E206 3.22E206 3.08E206 2.96E206
85.00 9.69E206 4.86E206 4.45E206 3.82E206 3.44E206 3.20E206 2.91E206
90.00 8.83E206 4.85E206 4.52E206 4.03E206 3.70E206 3.36E206 2.91E206
95.00 8.33E206 4.93E206 4.66E206 4.27E206 3.98E206 3.52E206 2.93E206
105.00 7.98E206 5.31E206 5.13E206 4.90E206 4.64E206 3.94E206 3.08E206
120.00 8.27E206 6.17E206 6.06E206 6.00E206 5.74E206 4.68E206 3.46E206
135.00 9.00E206 7.24E206 7.20E206 7.28E206 6.96E206 5.47E206 3.86E206
150.00 9.74E206 8.20E206 8.21E206 8.38E206 8.01E206 6.20E206 4.29E206
165.00 1.03E205 8.88E206 8.92E206 9.17E206 8.78E206 6.74E206 4.63E206
180.00 1.05E205 9.12E206 9.18E206 9.46E206 9.06E206 6.96E206 4.77E206
total 1.67E201 1.10E201 1.01E201 8.29E202 6.27E202 5.10E202 4.54E202
rel ff 1.73E201 1.13E201 1.04E201 8.49E202 6.46E202 5.31E202 4.69E202
nrl ff 1.77E201 1.16E201 1.07E201 8.72E202 6.63E202 5.45E202 4.81E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Strontium (Z538)
0.00 1.16E102 1.15E102 1.14E102 1.14E102 1.14E102 1.14E102 1.14E102
0.01 1.16E102 1.15E102 1.14E102 1.14E102 1.14E102 1.14E102 1.14E102
0.02 1.16E102 1.15E102 1.14E102 1.14E102 1.14E102 1.14E102 1.14E102
0.04 1.15E102 1.15E102 1.14E102 1.14E102 1.13E102 1.13E102 1.13E102
0.06 1.15E102 1.15E102 1.14E102 1.13E102 1.13E102 1.13E102 1.12E102
0.10 1.15E102 1.15E102 1.14E102 1.12E102 1.12E102 1.11E102 1.09E102
0.20 1.15E102 1.15E102 1.13E102 1.09E102 1.06E102 1.04E102 9.69E101
0.30 1.15E102 1.15E102 1.12E102 1.04E102 9.86E101 9.55E101 8.46E101
0.40 1.15E102 1.15E102 1.10E102 9.81E101 9.09E101 8.67E101 7.32E101
0.50 1.15E102 1.14E102 1.08E102 9.21E101 8.33E101 7.84E101 6.32E101
0.60 1.14E102 1.14E102 1.06E102 8.62E101 7.61E101 7.06E101 5.47E101
0.70 1.14E102 1.13E102 1.03E102 8.06E101 6.96E101 6.38E101 4.75E101
0.80 1.14E102 1.12E102 1.00E102 7.52E101 6.35E101 5.75E101 4.14E101
1.00 1.13E102 1.11E102 9.47E101 6.53E101 5.30E101 4.71E101 3.23E101
1.20 1.11E102 1.09E102 8.93E101 5.68E101 4.45E101 3.90E101 2.59E101
1.50 1.09E102 1.06E102 8.13E101 4.64E101 3.50E101 3.02E101 1.90E101
1.70 1.08E102 1.04E102 7.62E101 4.08E101 3.03E101 2.58E101 1.55E101
2.00 1.05E102 1.01E102 6.93E101 3.41E101 2.47E101 2.06E101 1.13E101
2.50 1.00E102 9.51E101 5.89E101 2.60E101 1.80E101 1.43E101 6.65E100
3.00 9.60E101 8.94E101 5.03E101 2.02E101 1.30E101 9.90E100 4.18E100
3.50 9.14E101 8.40E101 4.32E101 1.57E101 9.31E100 6.93E100 2.93E100
4.00 8.66E101 7.86E101 3.75E101 1.23E101 6.72E100 4.98E100 2.27E100
5.00 7.70E101 6.90E101 2.89E101 7.50E100 3.82E100 2.90E100 1.56E100
6.00 6.78E101 6.04E101 2.29E101 4.80E100 2.58E100 1.98E100 1.06E100
7.00 5.98E101 5.30E101 1.82E101 3.31E100 1.97E100 1.50E100 6.78E201
8.00 5.32E101 4.67E101 1.45E101 2.46E100 1.57E100 1.17E100 4.32E201
9.00 4.81E101 4.13E101 1.15E101 1.94E100 1.24E100 8.90E201 2.84E201
10.00 4.41E101 3.68E101 9.07E100 1.59E100 9.56E201 6.64E201 1.98E201
12.50 3.64E101 2.82E101 5.18E100 1.01E100 4.74E201 3.17E201 1.06E201
15.00 2.98E101 2.22E101 3.30E100 6.19E201 2.48E201 1.69E201 7.32E202
17.50 2.37E101 1.75E101 2.39E100 3.76E201 1.50E201 1.06E201 5.34E202
20.00 1.83E101 1.37E101 1.88E100 2.38E201 1.05E201 7.61E202 3.83E202
22.50 1.39E101 1.07E101 1.53E100 1.60E201 8.12E202 5.95E202 2.66E202
25.00 1.07E101 8.38E100 1.23E100 1.15E201 6.56E202 4.79E202 1.81E202
27.50 8.32E100 6.57E100 9.76E201 8.82E202 5.36E202 3.84E202 1.22E202
30.00 6.64E100 5.22E100 7.61E201 7.09E202 4.34E202 3.03E202 8.18E203
35.00 4.55E100 3.46E100 4.54E201 4.96E202 2.76E202 1.80E202 3.69E203
40.00 3.43E100 2.49E100 2.77E201 3.58E202 1.70E202 1.03E202 1.72E203
45.00 2.76E100 1.91E100 1.78E201 2.56E202 1.03E202 5.83E203 8.33E204
50.00 2.30E100 1.54E100 1.23E201 1.80E202 6.25E203 3.34E203 4.25E204
55.00 1.92E100 1.25E100 9.09E202 1.25E202 3.83E203 1.95E203 2.29E204
60.00 1.58E100 1.03E100 7.11E202 8.64E203 2.40E203 1.18E203 1.32E204
65.00 1.29E100 8.45E201 5.79E202 6.03E203 1.55E203 7.41E204 8.17E205
70.00 1.05E100 6.94E201 4.87E202 4.28E203 1.04E203 4.86E204 5.43E205
75.00 8.52E201 5.73E201 4.20E202 3.11E203 7.20E204 3.34E204 3.89E205
80.00 7.00E201 4.79E201 3.69E202 2.33E203 5.22E204 2.42E204 2.97E205
85.00 5.85E201 4.07E201 3.30E202 1.80E203 3.96E204 1.84E204 2.41E205
90.00 4.99E201 3.54E201 3.01E202 1.44E203 3.13E204 1.46E204 2.07E205
95.00 4.36E201 3.14E201 2.79E202 1.19E203 2.58E204 1.22E204 1.85E205
105.00 3.59E201 2.64E201 2.51E202 8.89E204 1.93E204 9.28E205 1.62E205
120.00 3.12E201 2.35E201 2.35E202 6.72E204 1.48E204 7.35E205 1.52E205
135.00 3.04E201 2.31E201 2.31E202 5.71E204 1.29E204 6.54E205 1.54E205
150.00 3.09E201 2.36E201 2.31E202 5.20E204 1.19E204 6.17E205 1.59E205
165.00 3.16E201 2.41E201 2.32E202 4.95E204 1.15E204 6.01E205 1.64E205
180.00 3.19E201 2.43E201 2.33E202 4.88E204 1.13E204 5.97E205 1.66E205
total 3.12E101 2.41E101 4.74E100 1.06E100 6.37E201 4.93E201 2.49E201
rel ff 3.09E101 2.30E101 4.74E100 1.08E100 6.50E201 5.06E201 2.56E201
nrl ff 3.14E101 2.34E101 4.84E100 1.11E100 6.68E201 5.20E201 2.63E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Strontium (Z538)
0.00 1.14E102 1.14E102 1.14E102 1.14E102 1.14E102 1.14E102 1.14E102
0.01 1.14E102 1.14E102 1.14E102 1.14E102 1.13E102 1.13E102 1.13E102
0.02 1.13E102 1.13E102 1.13E102 1.13E102 1.13E102 1.12E102 1.12E102
0.04 1.12E102 1.12E102 1.12E102 1.11E102 1.11E102 1.10E102 1.09E102
0.06 1.11E102 1.10E102 1.09E102 1.08E102 1.07E102 1.06E102 1.05E102
0.10 1.07E102 1.04E102 1.03E102 1.01E102 9.78E101 9.53E101 9.37E101
0.20 9.25E101 8.55E101 8.40E101 8.01E101 7.46E101 7.05E101 6.79E101
0.30 7.84E101 6.93E101 6.74E101 6.27E101 5.63E101 5.17E101 4.87E101
0.40 6.60E101 5.59E101 5.40E101 4.92E101 4.30E101 3.87E101 3.62E101
0.50 5.56E101 4.55E101 4.36E101 3.91E101 3.36E101 3.01E101 2.82E101
0.60 4.70E101 3.75E101 3.58E101 3.18E101 2.70E101 2.40E101 2.24E101
0.70 4.02E101 3.15E101 2.99E101 2.63E101 2.20E101 1.93E101 1.78E101
0.80 3.47E101 2.68E101 2.54E101 2.21E101 1.81E101 1.55E101 1.39E101
1.00 2.65E101 1.99E101 1.87E101 1.58E101 1.22E101 9.63E100 8.05E100
1.20 2.07E101 1.48E101 1.37E101 1.12E101 8.14E100 6.08E100 4.86E100
1.50 1.43E101 9.27E100 8.43E100 6.61E100 4.62E100 3.48E100 2.89E100
1.70 1.12E101 6.80E100 6.13E100 4.73E100 3.38E100 2.72E100 2.45E100
2.00 7.72E100 4.45E100 3.99E100 3.10E100 2.36E100 2.15E100 2.19E100
2.50 4.44E100 2.62E100 2.39E100 1.93E100 1.58E100 1.52E100 1.58E100
3.00 2.92E100 1.92E100 1.78E100 1.49E100 1.14E100 8.89E201 7.24E201
3.50 2.15E100 1.53E100 1.43E100 1.18E100 7.95E201 4.82E201 2.99E201
4.00 1.69E100 1.18E100 1.09E100 8.66E201 5.29E201 2.85E201 1.59E201
5.00 1.08E100 6.13E201 5.42E201 3.91E201 2.33E201 1.46E201 1.03E201
6.00 6.55E201 3.13E201 2.69E201 1.87E201 1.25E201 1.06E201 1.06E201
7.00 3.95E201 1.79E201 1.54E201 1.11E201 8.34E202 8.60E202 1.04E201
8.00 2.49E201 1.20E201 1.05E201 7.97E202 6.40E202 6.65E202 7.80E202
9.00 1.70E201 9.19E202 8.27E202 6.57E202 5.20E202 4.69E202 4.54E202
10.00 1.25E201 7.64E202 7.03E202 5.76E202 4.26E202 3.11E202 2.33E202
12.50 7.41E202 5.15E202 4.79E202 3.86E202 2.31E202 1.14E202 5.60E203
15.00 5.07E202 3.12E202 2.80E202 2.04E202 1.07E202 4.96E203 2.46E203
17.50 3.46E202 1.75E202 1.50E202 9.76E203 4.70E203 2.33E203 1.34E203
20.00 2.28E202 9.61E203 7.90E203 4.70E203 2.12E203 1.10E203 7.05E204
22.50 1.45E202 5.30E203 4.23E203 2.35E203 9.95E204 5.21E204 3.49E204
25.00 9.14E203 2.97E203 2.32E203 1.22E203 4.89E204 2.51E204 1.69E204
27.50 5.72E203 1.70E203 1.30E203 6.58E204 2.51E204 1.25E204 8.28E205
30.00 3.60E203 9.90E204 7.50E204 3.68E204 1.35E204 6.56E205 4.25E205
35.00 1.46E203 3.60E204 2.68E204 1.26E204 4.39E205 2.03E205 1.26E205
40.00 6.30E204 1.45E204 1.07E204 4.99E205 1.75E205 8.22E206 5.18E206
45.00 2.90E204 6.54E205 4.85E205 2.33E205 8.96E206 4.70E206 3.25E206
50.00 1.43E204 3.29E205 2.48E205 1.26E205 5.47E206 3.31E206 2.58E206
55.00 7.72E205 1.87E205 1.44E205 7.91E206 4.06E206 2.92E206 2.62E206
60.00 4.54E205 1.21E205 9.59E206 5.76E206 3.49E206 2.94E206 2.95E206
65.00 2.92E205 8.72E206 7.13E206 4.66E206 3.21E206 2.96E206 3.12E206
70.00 2.05E205 6.98E206 5.88E206 4.17E206 3.18E206 3.06E206 3.23E206
75.00 1.57E205 6.06E206 5.27E206 4.00E206 3.29E206 3.21E206 3.28E206
80.00 1.28E205 5.55E206 4.94E206 3.98E206 3.43E206 3.31E206 3.24E206
85.00 1.10E205 5.35E206 4.86E206 4.10E206 3.66E206 3.44E206 3.20E206
90.00 1.00E205 5.32E206 4.92E206 4.32E206 3.94E206 3.61E206 3.20E206
95.00 9.42E206 5.40E206 5.07E206 4.58E206 4.23E206 3.78E206 3.21E206
105.00 8.98E206 5.79E206 5.55E206 5.24E206 4.93E206 4.23E206 3.37E206
120.00 9.22E206 6.68E206 6.53E206 6.40E206 6.10E206 5.02E206 3.76E206
135.00 9.96E206 7.81E206 7.74E206 7.75E206 7.38E206 5.84E206 4.16E206
150.00 1.07E205 8.82E206 8.79E206 8.92E206 8.49E206 6.60E206 4.61E206
165.00 1.13E205 9.53E206 9.55E206 9.75E206 9.29E206 7.17E206 4.95E206
180.00 1.15E205 9.79E206 9.82E206 1.00E205 9.59E206 7.39E206 5.10E206
total 1.80E201 1.18E201 1.09E201 8.90E202 6.73E202 5.48E202 4.89E202
rel ff 1.85E201 1.21E201 1.12E201 9.11E202 6.93E202 5.69E202 5.03E202
nrl ff 1.91E201 1.25E201 1.15E201 9.37E202 7.13E202 5.86E202 5.18E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Yttrium (Z539)
0.00 1.22E102 1.22E102 1.20E102 1.20E102 1.20E102 1.20E102 1.20E102
0.01 1.22E102 1.22E102 1.20E102 1.20E102 1.20E102 1.20E102 1.20E102
0.02 1.22E102 1.21E102 1.20E102 1.20E102 1.20E102 1.20E102 1.20E102
0.04 1.22E102 1.21E102 1.20E102 1.20E102 1.20E102 1.19E102 1.19E102
0.06 1.22E102 1.21E102 1.20E102 1.19E102 1.19E102 1.19E102 1.18E102
0.10 1.22E102 1.21E102 1.20E102 1.18E102 1.18E102 1.17E102 1.14E102
0.20 1.22E102 1.21E102 1.19E102 1.15E102 1.12E102 1.10E102 1.02E102
0.30 1.21E102 1.21E102 1.18E102 1.09E102 1.04E102 1.00E102 8.90E101
0.40 1.21E102 1.21E102 1.16E102 1.03E102 9.56E101 9.12E101 7.71E101
0.50 1.21E102 1.20E102 1.14E102 9.69E101 8.77E101 8.25E101 6.66E101
0.60 1.21E102 1.20E102 1.11E102 9.08E101 8.01E101 7.44E101 5.76E101
0.70 1.20E102 1.19E102 1.08E102 8.48E101 7.33E101 6.71E101 5.00E101
0.80 1.20E102 1.18E102 1.05E102 7.91E101 6.69E101 6.06E101 4.37E101
1.00 1.19E102 1.17E102 9.97E101 6.88E101 5.58E101 4.96E101 3.43E101
1.20 1.17E102 1.15E102 9.40E101 5.99E101 4.70E101 4.12E101 2.76E101
1.50 1.15E102 1.12E102 8.56E101 4.90E101 3.70E101 3.20E101 2.04E101
1.70 1.13E102 1.10E102 8.03E101 4.31E101 3.21E101 2.74E101 1.67E101
2.00 1.11E102 1.06E102 7.30E101 3.61E101 2.64E101 2.20E101 1.22E101
2.50 1.06E102 1.00E102 6.21E101 2.76E101 1.93E101 1.54E101 7.19E100
3.00 1.01E102 9.42E101 5.30E101 2.16E101 1.40E101 1.07E101 4.49E100
3.50 9.63E101 8.84E101 4.56E101 1.69E101 1.01E101 7.50E100 3.12E100
4.00 9.13E101 8.28E101 3.96E101 1.32E101 7.27E100 5.38E100 2.41E100
5.00 8.11E101 7.27E101 3.07E101 8.12E100 4.10E100 3.10E100 1.66E100
6.00 7.13E101 6.37E101 2.44E101 5.18E100 2.74E100 2.11E100 1.14E100
7.00 6.28E101 5.59E101 1.96E101 3.55E100 2.09E100 1.60E100 7.41E201
8.00 5.59E101 4.93E101 1.56E101 2.62E100 1.67E100 1.25E100 4.74E201
9.00 5.05E101 4.37E101 1.24E101 2.06E100 1.33E100 9.60E201 3.11E201
10.00 4.63E101 3.89E101 9.83E100 1.69E100 1.04E100 7.22E201 2.15E201
12.50 3.85E101 3.00E101 5.59E100 1.08E100 5.20E201 3.47E201 1.13E201
15.00 3.19E101 2.37E101 3.53E100 6.74E201 2.71E201 1.84E201 7.73E202
17.50 2.56E101 1.88E101 2.54E100 4.12E201 1.62E201 1.13E201 5.67E202
20.00 1.98E101 1.48E101 2.00E100 2.60E201 1.12E201 8.07E202 4.11E202
22.50 1.52E101 1.16E101 1.63E100 1.74E201 8.60E202 6.29E202 2.89E202
25.00 1.16E101 9.09E100 1.32E100 1.24E201 6.94E202 5.07E202 1.99E202
27.50 9.01E100 7.12E100 1.06E100 9.43E202 5.68E202 4.09E202 1.36E202
30.00 7.15E100 5.64E100 8.28E201 7.54E202 4.63E202 3.26E202 9.19E203
35.00 4.85E100 3.71E100 4.99E201 5.26E202 2.99E202 1.97E202 4.22E203
40.00 3.63E100 2.65E100 3.04E201 3.81E202 1.87E202 1.14E202 1.98E203
45.00 2.92E100 2.04E100 1.95E201 2.75E202 1.15E202 6.58E203 9.70E204
50.00 2.43E100 1.63E100 1.33E201 1.95E202 7.03E203 3.81E203 4.97E204
55.00 2.04E100 1.34E100 9.77E202 1.37E202 4.36E203 2.25E203 2.69E204
60.00 1.70E100 1.10E100 7.59E202 9.59E203 2.75E203 1.37E203 1.55E204
65.00 1.40E100 9.09E201 6.16E202 6.76E203 1.79E203 8.63E204 9.59E205
70.00 1.14E100 7.50E201 5.18E202 4.84E203 1.20E203 5.68E204 6.37E205
75.00 9.33E201 6.23E201 4.46E202 3.54E203 8.39E204 3.92E204 4.54E205
80.00 7.71E201 5.23E201 3.92E202 2.67E203 6.11E204 2.84E204 3.46E205
85.00 6.46E201 4.46E201 3.52E202 2.08E203 4.64E204 2.16E204 2.81E205
90.00 5.53E201 3.88E201 3.22E202 1.67E203 3.68E204 1.73E204 2.40E205
95.00 4.84E201 3.45E201 3.00E202 1.39E203 3.04E204 1.43E204 2.13E205
105.00 3.98E201 2.91E201 2.72E202 1.04E203 2.28E204 1.09E204 1.86E205
120.00 3.45E201 2.59E201 2.56E202 7.89E204 1.75E204 8.65E205 1.73E205
135.00 3.34E201 2.53E201 2.54E202 6.73E204 1.52E204 7.67E205 1.74E205
150.00 3.38E201 2.58E201 2.56E202 6.14E204 1.40E204 7.22E205 1.79E205
165.00 3.45E201 2.63E201 2.57E202 5.84E204 1.35E204 7.02E205 1.84E205
180.00 3.48E201 2.65E201 2.58E202 5.76E204 1.33E204 6.96E205 1.85E205
total 3.34E101 2.58E101 5.08E100 1.14E100 6.83E201 5.29E201 2.67E201
rel ff 3.30E101 2.46E101 5.07E100 1.16E100 6.96E201 5.42E201 2.74E201
nrl ff 3.35E101 2.49E101 5.18E100 1.19E100 7.16E201 5.57E201 2.82E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Yttrium (Z539)
0.00 1.20E102 1.20E102 1.20E102 1.20E102 1.20E102 1.20E102 1.20E102
0.01 1.20E102 1.20E102 1.20E102 1.20E102 1.19E102 1.19E102 1.19E102
0.02 1.19E102 1.19E102 1.19E102 1.19E102 1.19E102 1.18E102 1.18E102
0.04 1.18E102 1.18E102 1.18E102 1.17E102 1.16E102 1.15E102 1.15E102
0.06 1.17E102 1.15E102 1.15E102 1.14E102 1.12E102 1.11E102 1.10E102
0.10 1.12E102 1.09E102 1.08E102 1.06E102 1.03E102 1.00E102 9.86E101
0.20 9.73E101 9.00E101 8.84E101 8.43E101 7.86E101 7.43E101 7.15E101
0.30 8.25E101 7.29E101 7.10E101 6.61E101 5.93E101 5.44E101 5.14E101
0.40 6.95E101 5.89E101 5.69E101 5.18E101 4.53E101 4.09E101 3.83E101
0.50 5.85E101 4.80E101 4.60E101 4.13E101 3.56E101 3.19E101 2.99E101
0.60 4.96E101 3.97E101 3.79E101 3.37E101 2.87E101 2.56E101 2.40E101
0.70 4.24E101 3.34E101 3.17E101 2.80E101 2.35E101 2.07E101 1.92E101
0.80 3.67E101 2.85E101 2.70E101 2.36E101 1.95E101 1.67E101 1.50E101
1.00 2.82E101 2.13E101 2.00E101 1.70E101 1.32E101 1.04E101 8.71E100
1.20 2.22E101 1.59E101 1.48E101 1.22E101 8.82E100 6.56E100 5.22E100
1.50 1.55E101 1.00E101 9.15E100 7.16E100 4.98E100 3.72E100 3.05E100
1.70 1.21E101 7.37E100 6.64E100 5.11E100 3.62E100 2.89E100 2.57E100
2.00 8.36E100 4.79E100 4.29E100 3.31E100 2.51E100 2.28E100 2.32E100
2.50 4.78E100 2.79E100 2.53E100 2.04E100 1.68E100 1.63E100 1.73E100
3.00 3.11E100 2.03E100 1.88E100 1.57E100 1.22E100 9.75E201 8.14E201
3.50 2.28E100 1.62E100 1.52E100 1.26E100 8.63E201 5.33E201 3.35E201
4.00 1.80E100 1.27E100 1.18E100 9.41E201 5.80E201 3.12E201 1.73E201
5.00 1.16E100 6.73E201 5.97E201 4.33E201 2.55E201 1.55E201 1.05E201
6.00 7.13E201 3.44E201 2.96E201 2.06E201 1.34E201 1.11E201 1.08E201
7.00 4.32E201 1.95E201 1.67E201 1.19E201 8.85E202 9.04E202 1.09E201
8.00 2.72E201 1.29E201 1.12E201 8.40E202 6.72E202 7.11E202 8.55E202
9.00 1.84E201 9.72E202 8.71E202 6.86E202 5.47E202 5.09E202 5.14E202
10.00 1.34E201 8.04E202 7.37E202 6.02E202 4.51E202 3.42E202 2.68E202
12.50 7.85E202 5.46E202 5.09E202 4.13E202 2.53E202 1.27E202 6.37E203
15.00 5.38E202 3.39E202 3.06E202 2.26E202 1.20E202 5.57E203 2.75E203
17.50 3.72E202 1.94E202 1.67E202 1.10E202 5.39E203 2.65E203 1.49E203
20.00 2.48E202 1.08E202 8.94E203 5.40E203 2.46E203 1.27E203 8.00E204
22.50 1.61E202 6.03E203 4.84E203 2.72E203 1.17E203 6.09E204 4.04E204
25.00 1.02E202 3.41E203 2.68E203 1.42E203 5.76E204 2.96E204 1.98E204
27.50 6.48E203 1.97E203 1.51E203 7.72E204 2.97E204 1.48E204 9.77E205
30.00 4.11E203 1.15E203 8.77E204 4.33E204 1.60E204 7.76E205 5.02E205
35.00 1.70E203 4.23E204 3.15E204 1.48E204 5.17E205 2.38E205 1.47E205
40.00 7.37E204 1.70E204 1.26E204 5.84E205 2.03E205 9.43E206 5.89E206
45.00 3.41E204 7.67E205 5.68E205 2.71E205 1.02E205 5.24E206 3.57E206
50.00 1.69E204 3.83E205 2.87E205 1.44E205 6.11E206 3.61E206 2.77E206
55.00 9.05E205 2.16E205 1.66E205 8.93E206 4.46E206 3.15E206 2.78E206
60.00 5.30E205 1.38E205 1.09E205 6.42E206 3.80E206 3.15E206 3.15E206
65.00 3.39E205 9.86E206 8.00E206 5.14E206 3.46E206 3.17E206 3.35E206
70.00 2.37E205 7.82E206 6.55E206 4.55E206 3.41E206 3.28E206 3.49E206
75.00 1.80E205 6.75E206 5.82E206 4.35E206 3.51E206 3.44E206 3.57E206
80.00 1.46E205 6.15E206 5.43E206 4.30E206 3.66E206 3.55E206 3.54E206
85.00 1.26E205 5.90E206 5.32E206 4.42E206 3.90E206 3.69E206 3.50E206
90.00 1.14E205 5.85E206 5.38E206 4.65E206 4.19E206 3.88E206 3.50E206
95.00 1.07E205 5.92E206 5.52E206 4.91E206 4.51E206 4.07E206 3.52E206
105.00 1.01E205 6.32E206 6.02E206 5.61E206 5.25E206 4.54E206 3.68E206
120.00 1.03E205 7.25E206 7.05E206 6.83E206 6.48E206 5.37E206 4.09E206
135.00 1.10E205 8.44E206 8.32E206 8.25E206 7.82E206 6.23E206 4.50E206
150.00 1.18E205 9.49E206 9.43E206 9.48E206 8.99E206 7.03E206 4.95E206
165.00 1.24E205 1.02E205 1.02E205 1.04E205 9.84E206 7.62E206 5.31E206
180.00 1.26E205 1.05E205 1.05E205 1.07E205 1.01E205 7.86E206 5.46E206
total 1.93E201 1.26E201 1.17E201 9.55E202 7.22E202 5.87E202 5.24E202
rel ff 1.98E201 1.30E201 1.20E201 9.76E202 7.42E202 6.10E202 5.39E202
nrl ff 2.04E201 1.34E201 1.23E201 1.01E201 7.65E202 6.29E202 5.55E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Zirconium (Z540)
0.00 1.28E102 1.28E102 1.27E102 1.26E102 1.26E102 1.26E102 1.26E102
0.01 1.28E102 1.28E102 1.26E102 1.26E102 1.26E102 1.26E102 1.26E102
0.02 1.28E102 1.28E102 1.26E102 1.26E102 1.26E102 1.26E102 1.26E102
0.04 1.28E102 1.28E102 1.26E102 1.26E102 1.26E102 1.26E102 1.25E102
0.06 1.28E102 1.28E102 1.26E102 1.26E102 1.25E102 1.25E102 1.24E102
0.10 1.28E102 1.28E102 1.26E102 1.25E102 1.24E102 1.23E102 1.20E102
0.20 1.28E102 1.28E102 1.25E102 1.21E102 1.17E102 1.15E102 1.07E102
0.30 1.28E102 1.27E102 1.24E102 1.15E102 1.09E102 1.06E102 9.36E101
0.40 1.27E102 1.27E102 1.22E102 1.09E102 1.01E102 9.60E101 8.11E101
0.50 1.27E102 1.26E102 1.20E102 1.02E102 9.22E101 8.68E101 7.01E101
0.60 1.27E102 1.26E102 1.17E102 9.55E101 8.43E101 7.83E101 6.07E101
0.70 1.26E102 1.25E102 1.14E102 8.93E101 7.71E101 7.07E101 5.27E101
0.80 1.26E102 1.25E102 1.11E102 8.33E101 7.04E101 6.38E101 4.62E101
1.00 1.25E102 1.23E102 1.05E102 7.25E101 5.88E101 5.23E101 3.62E101
1.20 1.23E102 1.21E102 9.89E101 6.31E101 4.95E101 4.35E101 2.93E101
1.50 1.21E102 1.18E102 9.01E101 5.16E101 3.91E101 3.39E101 2.18E101
1.70 1.19E102 1.15E102 8.45E101 4.55E101 3.40E101 2.91E101 1.79E101
2.00 1.16E102 1.12E102 7.68E101 3.82E101 2.80E101 2.35E101 1.31E101
2.50 1.11E102 1.05E102 6.54E101 2.93E101 2.06E101 1.65E101 7.77E100
3.00 1.06E102 9.91E101 5.59E101 2.30E101 1.51E101 1.15E101 4.83E100
3.50 1.01E102 9.30E101 4.81E101 1.81E101 1.09E101 8.10E100 3.34E100
4.00 9.61E101 8.72E101 4.18E101 1.42E101 7.86E100 5.80E100 2.56E100
5.00 8.55E101 7.65E101 3.25E101 8.76E100 4.41E100 3.32E100 1.77E100
6.00 7.51E101 6.71E101 2.60E101 5.58E100 2.92E100 2.24E100 1.22E100
7.00 6.61E101 5.89E101 2.09E101 3.81E100 2.22E100 1.70E100 8.05E201
8.00 5.88E101 5.20E101 1.68E101 2.80E100 1.78E100 1.33E100 5.18E201
9.00 5.31E101 4.61E101 1.34E101 2.20E100 1.42E100 1.03E100 3.40E201
10.00 4.87E101 4.11E101 1.06E101 1.80E100 1.12E100 7.81E201 2.34E201
12.50 4.06E101 3.18E101 6.04E100 1.16E100 5.69E201 3.79E201 1.21E201
15.00 3.39E101 2.52E101 3.79E100 7.29E201 2.96E201 1.99E201 8.16E202
17.50 2.74E101 2.01E101 2.71E100 4.49E201 1.75E201 1.22E201 6.00E202
20.00 2.14E101 1.59E101 2.12E100 2.83E201 1.20E201 8.58E202 4.38E202
22.50 1.64E101 1.25E101 1.73E100 1.88E201 9.11E202 6.65E202 3.12E202
25.00 1.26E101 9.82E100 1.41E100 1.34E201 7.32E202 5.36E202 2.18E202
27.50 9.76E100 7.70E100 1.13E100 1.01E201 6.00E202 4.34E202 1.50E202
30.00 7.72E100 6.09E100 8.97E201 8.03E202 4.91E202 3.48E202 1.03E202
35.00 5.19E100 4.00E100 5.46E201 5.57E202 3.22E202 2.14E202 4.79E203
40.00 3.86E100 2.84E100 3.33E201 4.05E202 2.04E202 1.26E202 2.28E203
45.00 3.09E100 2.17E100 2.13E201 2.94E202 1.27E202 7.38E203 1.12E203
50.00 2.57E100 1.74E100 1.45E201 2.11E202 7.87E203 4.32E203 5.79E204
55.00 2.16E100 1.42E100 1.05E201 1.50E202 4.92E203 2.57E203 3.15E204
60.00 1.81E100 1.17E100 8.12E202 1.06E202 3.14E203 1.58E203 1.82E204
65.00 1.50E100 9.72E201 6.57E202 7.53E203 2.05E203 1.00E203 1.12E204
70.00 1.23E100 8.07E201 5.50E202 5.44E203 1.39E203 6.61E204 7.44E205
75.00 1.02E100 6.73E201 4.73E202 4.01E203 9.72E204 4.58E204 5.29E205
80.00 8.43E201 5.68E201 4.17E202 3.04E203 7.10E204 3.33E204 4.02E205
85.00 7.10E201 4.86E201 3.74E202 2.38E203 5.42E204 2.54E204 3.26E205
90.00 6.09E201 4.24E201 3.43E202 1.92E203 4.31E204 2.03E204 2.77E205
95.00 5.34E201 3.78E201 3.20E202 1.60E203 3.56E204 1.68E204 2.46E205
105.00 4.40E201 3.20E201 2.93E202 1.21E203 2.67E204 1.29E204 2.13E205
120.00 3.81E201 2.84E201 2.78E202 9.22E204 2.06E204 1.02E204 1.97E205
135.00 3.68E201 2.78E201 2.78E202 7.89E204 1.78E204 8.98E205 1.97E205
150.00 3.71E201 2.82E201 2.81E202 7.20E204 1.64E204 8.43E205 2.01E205
165.00 3.78E201 2.87E201 2.84E202 6.86E204 1.58E204 8.18E205 2.06E205
180.00 3.80E201 2.90E201 2.85E202 6.76E204 1.56E204 8.10E205 2.08E205
total 3.57E101 2.75E101 5.43E100 1.22E100 7.30E201 5.66E201 2.86E201
rel ff 3.51E101 2.62E101 5.40E100 1.23E100 7.44E201 5.79E201 2.93E201
nrl ff 3.57E101 2.66E101 5.54E100 1.27E100 7.66E201 5.97E201 3.02E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Zirconium (Z540)
0.00 1.26E102 1.26E102 1.26E102 1.26E102 1.26E102 1.26E102 1.26E102
0.01 1.26E102 1.26E102 1.26E102 1.26E102 1.26E102 1.26E102 1.26E102
0.02 1.26E102 1.25E102 1.25E102 1.25E102 1.25E102 1.24E102 1.24E102
0.04 1.25E102 1.24E102 1.24E102 1.23E102 1.22E102 1.21E102 1.21E102
0.06 1.23E102 1.21E102 1.21E102 1.20E102 1.18E102 1.17E102 1.16E102
0.10 1.18E102 1.15E102 1.14E102 1.12E102 1.08E102 1.05E102 1.04E102
0.20 1.02E102 9.46E101 9.30E101 8.87E101 8.27E101 7.81E101 7.53E101
0.30 8.68E101 7.68E101 7.47E101 6.96E101 6.25E101 5.73E101 5.41E101
0.40 7.31E101 6.21E101 5.99E101 5.46E101 4.78E101 4.32E101 4.05E101
0.50 6.17E101 5.06E101 4.85E101 4.36E101 3.76E101 3.38E101 3.17E101
0.60 5.23E101 4.19E101 4.00E101 3.56E101 3.04E101 2.72E101 2.55E101
0.70 4.48E101 3.53E101 3.36E101 2.97E101 2.50E101 2.21E101 2.05E101
0.80 3.88E101 3.02E101 2.87E101 2.51E101 2.08E101 1.79E101 1.61E101
1.00 2.99E101 2.27E101 2.14E101 1.83E101 1.42E101 1.13E101 9.42E100
1.20 2.36E101 1.71E101 1.59E101 1.31E101 9.53E100 7.08E100 5.62E100
1.50 1.66E101 1.09E101 9.89E100 7.75E100 5.37E100 3.98E100 3.23E100
1.70 1.30E101 7.97E100 7.18E100 5.52E100 3.89E100 3.07E100 2.71E100
2.00 9.02E100 5.16E100 4.62E100 3.56E100 2.67E100 2.41E100 2.44E100
2.50 5.15E100 2.98E100 2.70E100 2.16E100 1.78E100 1.74E100 1.87E100
3.00 3.33E100 2.15E100 1.99E100 1.66E100 1.30E100 1.06E100 9.10E201
3.50 2.43E100 1.72E100 1.61E100 1.34E100 9.30E201 5.87E201 3.78E201
4.00 1.91E100 1.35E100 1.26E100 1.01E100 6.32E201 3.43E201 1.92E201
5.00 1.24E100 7.34E201 6.54E201 4.77E201 2.79E201 1.66E201 1.09E201
6.00 7.73E201 3.78E201 3.25E201 2.26E201 1.45E201 1.16E201 1.09E201
7.00 4.71E201 2.12E201 1.82E201 1.28E201 9.42E202 9.47E202 1.13E201
8.00 2.96E201 1.38E201 1.20E201 8.90E202 7.08E202 7.54E202 9.21E202
9.00 1.99E201 1.03E201 9.18E202 7.17E202 5.74E202 5.49E202 5.74E202
10.00 1.44E201 8.45E202 7.72E202 6.27E202 4.76E202 3.74E202 3.07E202
12.50 8.32E202 5.77E202 5.38E202 4.39E202 2.74E202 1.41E202 7.26E203
15.00 5.69E202 3.65E202 3.31E202 2.48E202 1.34E202 6.25E203 3.06E203
17.50 3.97E202 2.13E202 1.85E202 1.24E202 6.15E203 3.00E203 1.66E203
20.00 2.69E202 1.21E202 1.01E202 6.16E203 2.84E203 1.46E203 9.01E204
22.50 1.77E202 6.83E203 5.51E203 3.14E203 1.36E203 7.06E204 4.62E204
25.00 1.14E202 3.90E203 3.08E203 1.65E203 6.76E204 3.46E204 2.30E204
27.50 7.30E203 2.26E203 1.75E203 9.01E204 3.49E204 1.74E204 1.15E204
30.00 4.67E203 1.34E203 1.02E203 5.07E204 1.88E204 9.15E205 5.91E205
35.00 1.96E203 4.94E204 3.68E204 1.74E204 6.06E205 2.78E205 1.72E205
40.00 8.57E204 2.00E204 1.47E204 6.83E205 2.35E205 1.08E205 6.71E206
45.00 3.98E204 8.96E205 6.62E205 3.13E205 1.16E205 5.86E206 3.94E206
50.00 1.97E204 4.45E205 3.32E205 1.65E205 6.83E206 3.95E206 2.99E206
55.00 1.06E204 2.49E205 1.90E205 1.01E205 4.92E206 3.40E206 2.97E206
60.00 6.17E205 1.58E205 1.24E205 7.17E206 4.14E206 3.38E206 3.36E206
65.00 3.93E205 1.11E205 8.99E206 5.67E206 3.74E206 3.40E206 3.60E206
70.00 2.74E205 8.78E206 7.30E206 4.99E206 3.66E206 3.52E206 3.77E206
75.00 2.07E205 7.53E206 6.44E206 4.73E206 3.76E206 3.69E206 3.88E206
80.00 1.67E205 6.82E206 5.98E206 4.66E206 3.91E206 3.81E206 3.86E206
85.00 1.44E205 6.52E206 5.84E206 4.78E206 4.16E206 3.97E206 3.82E206
90.00 1.30E205 6.44E206 5.88E206 5.01E206 4.47E206 4.17E206 3.83E206
95.00 1.21E205 6.50E206 6.02E206 5.28E206 4.80E206 4.37E206 3.85E206
105.00 1.14E205 6.90E206 6.54E206 6.01E206 5.58E206 4.88E206 4.02E206
120.00 1.15E205 7.87E206 7.62E206 7.30E206 6.88E206 5.75E206 4.44E206
135.00 1.23E205 9.12E206 8.95E206 8.79E206 8.29E206 6.65E206 4.86E206
150.00 1.31E205 1.02E205 1.01E205 1.01E205 9.52E206 7.49E206 5.33E206
165.00 1.37E205 1.10E205 1.09E205 1.10E205 1.04E205 8.11E206 5.70E206
180.00 1.39E205 1.13E205 1.12E205 1.13E205 1.07E205 8.35E206 5.86E206
total 2.06E201 1.35E201 1.25E201 1.02E201 7.72E202 6.28E202 5.61E202
rel ff 2.12E201 1.39E201 1.28E201 1.04E201 7.94E202 6.52E202 5.76E202
nrl ff 2.19E201 1.43E201 1.32E201 1.08E201 8.19E202 6.74E202 5.95E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Niobium (Z541)
0.00 1.35E102 1.34E102 1.33E102 1.32E102 1.32E102 1.32E102 1.32E102
0.01 1.35E102 1.34E102 1.33E102 1.32E102 1.32E102 1.32E102 1.32E102
0.02 1.35E102 1.34E102 1.33E102 1.32E102 1.32E102 1.32E102 1.32E102
0.04 1.34E102 1.34E102 1.33E102 1.32E102 1.32E102 1.32E102 1.31E102
0.06 1.34E102 1.34E102 1.33E102 1.32E102 1.31E102 1.31E102 1.30E102
0.10 1.34E102 1.34E102 1.33E102 1.31E102 1.30E102 1.29E102 1.26E102
0.20 1.34E102 1.34E102 1.31E102 1.27E102 1.23E102 1.21E102 1.13E102
0.30 1.34E102 1.34E102 1.30E102 1.21E102 1.15E102 1.11E102 9.84E101
0.40 1.34E102 1.33E102 1.28E102 1.14E102 1.06E102 1.01E102 8.54E101
0.50 1.33E102 1.33E102 1.26E102 1.07E102 9.70E101 9.13E101 7.38E101
0.60 1.33E102 1.32E102 1.23E102 1.00E102 8.87E101 8.24E101 6.39E101
0.70 1.33E102 1.32E102 1.20E102 9.39E101 8.11E101 7.44E101 5.56E101
0.80 1.32E102 1.31E102 1.17E102 8.76E101 7.41E101 6.72E101 4.87E101
1.00 1.31E102 1.29E102 1.10E102 7.63E101 6.20E101 5.52E101 3.82E101
1.20 1.30E102 1.27E102 1.04E102 6.64E101 5.22E101 4.59E101 3.09E101
1.50 1.27E102 1.24E102 9.48E101 5.44E101 4.13E101 3.58E101 2.31E101
1.70 1.25E102 1.21E102 8.89E101 4.80E101 3.59E101 3.08E101 1.91E101
2.00 1.22E102 1.17E102 8.09E101 4.03E101 2.96E101 2.49E101 1.41E101
2.50 1.17E102 1.11E102 6.89E101 3.10E101 2.19E101 1.76E101 8.39E100
3.00 1.12E102 1.04E102 5.89E101 2.44E101 1.61E101 1.24E101 5.21E100
3.50 1.07E102 9.79E101 5.08E101 1.93E101 1.17E101 8.73E100 3.58E100
4.00 1.01E102 9.17E101 4.42E101 1.52E101 8.48E100 6.26E100 2.73E100
5.00 9.00E101 8.06E101 3.44E101 9.44E100 4.75E100 3.56E100 1.87E100
6.00 7.91E101 7.06E101 2.75E101 6.02E100 3.12E100 2.39E100 1.31E100
7.00 6.96E101 6.21E101 2.23E101 4.10E100 2.35E100 1.80E100 8.70E201
8.00 6.18E101 5.48E101 1.79E101 3.00E100 1.88E100 1.41E100 5.65E201
9.00 5.58E101 4.86E101 1.44E101 2.34E100 1.51E100 1.10E100 3.71E201
10.00 5.11E101 4.34E101 1.14E101 1.91E100 1.19E100 8.41E201 2.55E201
12.50 4.27E101 3.36E101 6.52E100 1.24E100 6.19E201 4.13E201 1.29E201
15.00 3.58E101 2.67E101 4.08E100 7.86E201 3.23E201 2.17E201 8.61E202
17.50 2.92E101 2.14E101 2.89E100 4.88E201 1.89E201 1.31E201 6.32E202
20.00 2.30E101 1.70E101 2.25E100 3.08E201 1.28E201 9.13E202 4.66E202
22.50 1.78E101 1.35E101 1.83E100 2.05E201 9.65E202 7.03E202 3.36E202
25.00 1.36E101 1.06E101 1.50E100 1.44E201 7.72E202 5.65E202 2.37E202
27.50 1.06E101 8.31E100 1.21E100 1.08E201 6.33E202 4.59E202 1.65E202
30.00 8.34E100 6.58E100 9.66E201 8.55E202 5.20E202 3.70E202 1.14E202
35.00 5.57E100 4.31E100 5.94E201 5.89E202 3.44E202 2.32E202 5.40E203
40.00 4.11E100 3.05E100 3.65E201 4.29E202 2.21E202 1.39E202 2.60E203
45.00 3.27E100 2.31E100 2.32E201 3.14E202 1.39E202 8.22E203 1.29E203
50.00 2.71E100 1.84E100 1.57E201 2.27E202 8.75E203 4.87E203 6.71E204
55.00 2.28E100 1.51E100 1.14E201 1.63E202 5.53E203 2.93E203 3.66E204
60.00 1.92E100 1.25E100 8.71E202 1.16E202 3.55E203 1.81E203 2.12E204
65.00 1.60E100 1.04E100 7.00E202 8.34E203 2.34E203 1.15E203 1.31E204
70.00 1.32E100 8.63E201 5.84E202 6.07E203 1.59E203 7.65E204 8.66E205
75.00 1.10E100 7.23E201 5.01E202 4.51E203 1.12E203 5.32E204 6.16E205
80.00 9.16E201 6.13E201 4.41E202 3.44E203 8.22E204 3.88E204 4.67E205
85.00 7.75E201 5.27E201 3.97E202 2.71E203 6.29E204 2.96E204 3.77E205
90.00 6.68E201 4.61E201 3.65E202 2.20E203 5.02E204 2.37E204 3.21E205
95.00 5.87E201 4.12E201 3.41E202 1.84E203 4.15E204 1.97E204 2.84E205
105.00 4.86E201 3.50E201 3.14E202 1.39E203 3.13E204 1.51E204 2.45E205
120.00 4.20E201 3.11E201 3.00E202 1.07E203 2.41E204 1.19E204 2.25E205
135.00 4.04E201 3.04E201 3.02E202 9.21E204 2.09E204 1.05E204 2.23E205
150.00 4.07E201 3.08E201 3.07E202 8.42E204 1.93E204 9.82E205 2.27E205
165.00 4.14E201 3.14E201 3.11E202 8.03E204 1.85E204 9.52E205 2.31E205
180.00 4.16E201 3.16E201 3.12E202 7.91E204 1.82E204 9.43E205 2.33E205
total 3.81E101 2.94E101 5.80E100 1.30E100 7.80E201 6.04E201 3.05E201
rel ff 3.74E101 2.79E101 5.76E100 1.32E100 7.93E201 6.18E201 3.13E201
nrl ff 3.81E101 2.84E101 5.91E100 1.36E100 8.20E201 6.38E201 3.23E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Niobium (Z541)
0.00 1.32E102 1.32E102 1.32E102 1.32E102 1.32E102 1.32E102 1.32E102
0.01 1.32E102 1.32E102 1.32E102 1.32E102 1.32E102 1.32E102 1.32E102
0.02 1.32E102 1.32E102 1.32E102 1.32E102 1.31E102 1.31E102 1.30E102
0.04 1.31E102 1.30E102 1.30E102 1.29E102 1.29E102 1.28E102 1.27E102
0.06 1.29E102 1.27E102 1.27E102 1.26E102 1.24E102 1.23E102 1.22E102
0.10 1.24E102 1.20E102 1.19E102 1.17E102 1.14E102 1.11E102 1.09E102
0.20 1.08E102 9.95E101 9.78E101 9.33E101 8.70E101 8.22E101 7.92E101
0.30 9.13E101 8.08E101 7.86E101 7.32E101 6.58E101 6.04E101 5.70E101
0.40 7.70E101 6.54E101 6.31E101 5.76E101 5.04E101 4.55E101 4.27E101
0.50 6.49E101 5.33E101 5.12E101 4.60E101 3.97E101 3.57E101 3.35E101
0.60 5.51E101 4.42E101 4.22E101 3.76E101 3.22E101 2.88E101 2.70E101
0.70 4.72E101 3.72E101 3.55E101 3.14E101 2.65E101 2.35E101 2.18E101
0.80 4.09E101 3.19E101 3.03E101 2.66E101 2.21E101 1.91E101 1.73E101
1.00 3.16E101 2.41E101 2.27E101 1.94E101 1.52E101 1.21E101 1.02E101
1.20 2.50E101 1.82E101 1.70E101 1.41E101 1.03E101 7.64E100 6.07E100
1.50 1.77E101 1.17E101 1.07E101 8.38E100 5.80E100 4.27E100 3.44E100
1.70 1.40E101 8.61E100 7.76E100 5.98E100 4.18E100 3.27E100 2.85E100
2.00 9.72E100 5.58E100 4.99E100 3.83E100 2.86E100 2.54E100 2.55E100
2.50 5.55E100 3.19E100 2.88E100 2.30E100 1.88E100 1.85E100 2.00E100
3.00 3.57E100 2.28E100 2.10E100 1.75E100 1.38E100 1.15E100 1.01E100
3.50 2.59E100 1.81E100 1.70E100 1.42E100 9.96E201 6.47E201 4.29E201
4.00 2.02E100 1.44E100 1.34E100 1.08E100 6.84E201 3.78E201 2.14E201
5.00 1.32E100 7.97E201 7.13E201 5.24E201 3.06E201 1.77E201 1.13E201
6.00 8.34E201 4.14E201 3.58E201 2.49E201 1.58E201 1.21E201 1.09E201
7.00 5.12E201 2.32E201 1.98E201 1.39E201 1.00E201 9.88E202 1.15E201
8.00 3.23E201 1.49E201 1.29E201 9.46E202 7.46E202 7.95E202 9.77E202
9.00 2.16E201 1.09E201 9.71E202 7.51E202 6.02E202 5.89E202 6.34E202
10.00 1.55E201 8.89E202 8.09E202 6.52E202 5.00E202 4.07E202 3.48E202
12.50 8.81E202 6.06E202 5.66E202 4.64E202 2.95E202 1.57E202 8.32E203
15.00 6.01E202 3.91E202 3.56E202 2.70E202 1.48E202 6.97E203 3.42E203
17.50 4.23E202 2.33E202 2.03E202 1.39E202 6.96E203 3.37E203 1.84E203
20.00 2.90E202 1.34E202 1.13E202 7.00E203 3.26E203 1.66E203 1.01E203
22.50 1.93E202 7.68E203 6.24E203 3.60E203 1.57E203 8.13E204 5.25E204
25.00 1.26E202 4.43E203 3.51E203 1.91E203 7.88E204 4.03E204 2.65E204
27.50 8.17E203 2.59E203 2.01E203 1.05E203 4.09E204 2.04E204 1.34E204
30.00 5.28E203 1.54E203 1.18E203 5.90E204 2.21E204 1.07E204 6.92E205
35.00 2.24E203 5.74E204 4.29E204 2.03E204 7.08E205 3.25E205 2.01E205
40.00 9.91E204 2.33E204 1.72E204 7.95E205 2.72E205 1.24E205 7.65E206
45.00 4.63E204 1.04E204 7.70E205 3.62E205 1.32E205 6.56E206 4.36E206
50.00 2.30E204 5.16E205 3.84E205 1.88E205 7.65E206 4.34E206 3.23E206
55.00 1.23E204 2.87E205 2.17E205 1.14E205 5.43E206 3.67E206 3.17E206
60.00 7.17E205 1.80E205 1.40E205 8.01E206 4.52E206 3.63E206 3.58E206
65.00 4.56E205 1.26E205 1.01E205 6.28E206 4.06E206 3.64E206 3.85E206
70.00 3.16E205 9.86E206 8.14E206 5.47E206 3.94E206 3.77E206 4.07E206
75.00 2.38E205 8.40E206 7.14E206 5.16E206 4.04E206 3.96E206 4.21E206
80.00 1.92E205 7.58E206 6.61E206 5.06E206 4.19E206 4.09E206 4.19E206
85.00 1.64E205 7.21E206 6.42E206 5.17E206 4.44E206 4.26E206 4.16E206
90.00 1.48E205 7.11E206 6.45E206 5.41E206 4.77E206 4.48E206 4.18E206
95.00 1.37E205 7.15E206 6.58E206 5.69E206 5.12E206 4.69E206 4.20E206
105.00 1.29E205 7.56E206 7.12E206 6.45E206 5.94E206 5.23E206 4.38E206
120.00 1.29E205 8.56E206 8.24E206 7.80E206 7.30E206 6.16E206 4.83E206
135.00 1.36E205 9.86E206 9.63E206 9.37E206 8.78E206 7.10E206 5.26E206
150.00 1.44E205 1.10E205 1.08E205 1.07E205 1.01E205 7.97E206 5.74E206
165.00 1.51E205 1.18E205 1.17E205 1.17E205 1.10E205 8.62E206 6.13E206
180.00 1.53E205 1.21E205 1.20E205 1.20E205 1.13E205 8.88E206 6.29E206
total 2.20E201 1.44E201 1.33E201 1.09E201 8.25E202 6.71E202 5.98E202
rel ff 2.27E201 1.48E201 1.37E201 1.11E201 8.48E202 6.97E202 6.16E202
nrl ff 2.34E201 1.53E201 1.41E201 1.15E201 8.77E202 7.21E202 6.37E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Molybdemun (Z542)
0.00 1.41E102 1.41E102 1.39E102 1.39E102 1.39E102 1.39E102 1.39E102
0.01 1.41E102 1.41E102 1.39E102 1.39E102 1.39E102 1.39E102 1.39E102
0.02 1.41E102 1.41E102 1.39E102 1.39E102 1.39E102 1.39E102 1.39E102
0.04 1.41E102 1.41E102 1.39E102 1.39E102 1.39E102 1.38E102 1.38E102
0.06 1.41E102 1.41E102 1.39E102 1.38E102 1.38E102 1.37E102 1.36E102
0.10 1.41E102 1.41E102 1.39E102 1.37E102 1.36E102 1.35E102 1.32E102
0.20 1.41E102 1.41E102 1.38E102 1.33E102 1.29E102 1.27E102 1.18E102
0.30 1.41E102 1.40E102 1.36E102 1.27E102 1.20E102 1.17E102 1.03E102
0.40 1.40E102 1.40E102 1.34E102 1.20E102 1.11E102 1.06E102 8.98E101
0.50 1.40E102 1.39E102 1.32E102 1.13E102 1.02E102 9.60E101 7.77E101
0.60 1.40E102 1.39E102 1.29E102 1.05E102 9.32E101 8.66E101 6.73E101
0.70 1.39E102 1.38E102 1.26E102 9.87E101 8.53E101 7.83E101 5.85E101
0.80 1.39E102 1.37E102 1.22E102 9.21E101 7.80E101 7.07E101 5.13E101
1.00 1.38E102 1.36E102 1.16E102 8.02E101 6.52E101 5.81E101 4.03E101
1.20 1.36E102 1.33E102 1.09E102 6.99E101 5.50E101 4.83E101 3.26E101
1.50 1.33E102 1.30E102 9.96E101 5.73E101 4.35E101 3.77E101 2.45E101
1.70 1.31E102 1.27E102 9.35E101 5.06E101 3.78E101 3.25E101 2.02E101
2.00 1.28E102 1.23E102 8.51E101 4.25E101 3.12E101 2.63E101 1.51E101
2.50 1.23E102 1.16E102 7.26E101 3.27E101 2.32E101 1.87E101 9.04E100
3.00 1.17E102 1.09E102 6.21E101 2.58E101 1.72E101 1.33E101 5.63E100
3.50 1.12E102 1.03E102 5.35E101 2.05E101 1.26E101 9.39E100 3.85E100
4.00 1.06E102 9.65E101 4.65E101 1.62E101 9.14E100 6.75E100 2.91E100
5.00 9.48E101 8.48E101 3.62E101 1.01E101 5.12E100 3.83E100 1.97E100
6.00 8.34E101 7.44E101 2.91E101 6.50E100 3.34E100 2.55E100 1.39E100
7.00 7.34E101 6.54E101 2.36E101 4.41E100 2.49E100 1.91E100 9.36E201
8.00 6.51E101 5.77E101 1.91E101 3.21E100 1.98E100 1.50E100 6.14E201
9.00 5.87E101 5.13E101 1.54E101 2.50E100 1.60E100 1.17E100 4.05E201
10.00 5.36E101 4.58E101 1.23E101 2.03E100 1.27E100 9.00E201 2.77E201
12.50 4.47E101 3.55E101 7.05E100 1.31E100 6.71E201 4.49E201 1.38E201
15.00 3.76E101 2.82E101 4.40E100 8.43E201 3.53E201 2.36E201 9.08E202
17.50 3.09E101 2.27E101 3.09E100 5.28E201 2.05E201 1.41E201 6.65E202
20.00 2.45E101 1.81E101 2.39E100 3.35E201 1.37E201 9.73E202 4.93E202
22.50 1.91E101 1.44E101 1.94E100 2.22E201 1.02E201 7.42E202 3.59E202
25.00 1.47E101 1.14E101 1.59E100 1.56E201 8.14E202 5.95E202 2.56E202
27.50 1.14E101 8.96E100 1.29E100 1.16E201 6.66E202 4.84E202 1.80E202
30.00 9.03E100 7.11E100 1.03E100 9.12E202 5.48E202 3.92E202 1.26E202
35.00 6.00E100 4.65E100 6.45E201 6.23E202 3.67E202 2.49E202 6.06E203
40.00 4.39E100 3.27E100 3.98E201 4.53E202 2.39E202 1.52E202 2.96E203
45.00 3.46E100 2.47E100 2.54E201 3.33E202 1.53E202 9.11E203 1.48E203
50.00 2.86E100 1.96E100 1.71E201 2.43E202 9.68E203 5.45E203 7.74E204
55.00 2.40E100 1.60E100 1.23E201 1.76E202 6.18E203 3.31E203 4.24E204
60.00 2.02E100 1.32E100 9.34E202 1.27E202 4.00E203 2.06E203 2.46E204
65.00 1.69E100 1.10E100 7.46E202 9.18E203 2.65E203 1.32E203 1.52E204
70.00 1.41E100 9.19E201 6.20E202 6.74E203 1.81E203 8.82E204 1.01E204
75.00 1.18E100 7.73E201 5.31E202 5.04E203 1.28E203 6.15E204 7.15E205
80.00 9.89E201 6.58E201 4.67E202 3.87E203 9.47E204 4.50E204 5.42E205
85.00 8.42E201 5.68E201 4.21E202 3.06E203 7.28E204 3.45E204 4.37E205
90.00 7.28E201 4.99E201 3.87E202 2.50E203 5.82E204 2.76E204 3.71E205
95.00 6.43E201 4.47E201 3.63E202 2.10E203 4.83E204 2.30E204 3.28E205
105.00 5.34E201 3.81E201 3.35E202 1.60E203 3.65E204 1.76E204 2.82E205
120.00 4.63E201 3.40E201 3.23E202 1.24E203 2.82E204 1.39E204 2.57E205
135.00 4.45E201 3.32E201 3.27E202 1.07E203 2.44E204 1.22E204 2.53E205
150.00 4.47E201 3.37E201 3.33E202 9.80E204 2.25E204 1.14E204 2.56E205
165.00 4.53E201 3.43E201 3.39E202 9.35E204 2.16E204 1.11E204 2.60E205
180.00 4.56E201 3.45E201 3.40E202 9.22E204 2.13E204 1.10E204 2.62E205
total 4.06E101 3.13E101 6.18E100 1.38E100 8.31E201 6.44E201 3.25E201
rel ff 3.97E101 2.96E101 6.12E100 1.40E100 8.45E201 6.58E201 3.33E201
nrl ff 4.05E101 3.02E101 6.30E100 1.45E100 8.75E201 6.82E201 3.44E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Molybdemun (Z542)
0.00 1.39E102 1.39E102 1.39E102 1.39E102 1.39E102 1.39E102 1.39E102
0.01 1.39E102 1.39E102 1.39E102 1.38E102 1.38E102 1.38E102 1.38E102
0.02 1.38E102 1.38E102 1.38E102 1.38E102 1.38E102 1.37E102 1.37E102
0.04 1.37E102 1.36E102 1.36E102 1.36E102 1.35E102 1.34E102 1.33E102
0.06 1.35E102 1.34E102 1.33E102 1.32E102 1.30E102 1.29E102 1.28E102
0.10 1.30E102 1.26E102 1.25E102 1.23E102 1.19E102 1.16E102 1.14E102
0.20 1.13E102 1.05E102 1.03E102 9.81E101 9.14E101 8.65E101 8.33E101
0.30 9.59E101 8.50E101 8.27E101 7.70E101 6.93E101 6.36E101 6.01E101
0.40 8.10E101 6.88E101 6.64E101 6.06E101 5.31E101 4.80E101 4.50E101
0.50 6.84E101 5.62E101 5.39E101 4.85E101 4.18E101 3.76E101 3.53E101
0.60 5.80E101 4.66E101 4.45E101 3.96E101 3.39E101 3.04E101 2.85E101
0.70 4.97E101 3.92E101 3.74E101 3.31E101 2.80E101 2.48E101 2.31E101
0.80 4.31E101 3.36E101 3.19E101 2.81E101 2.34E101 2.02E101 1.84E101
1.00 3.34E101 2.54E101 2.40E101 2.06E101 1.62E101 1.30E101 1.10E101
1.20 2.65E101 1.94E101 1.81E101 1.50E101 1.10E101 8.25E100 6.57E100
1.50 1.88E101 1.25E101 1.15E101 9.04E100 6.27E100 4.59E100 3.68E100
1.70 1.49E101 9.28E100 8.39E100 6.47E100 4.52E100 3.49E100 3.00E100
2.00 1.05E101 6.03E100 5.40E100 4.14E100 3.06E100 2.68E100 2.64E100
2.50 5.99E100 3.42E100 3.08E100 2.45E100 1.99E100 1.95E100 2.10E100
3.00 3.83E100 2.41E100 2.22E100 1.83E100 1.46E100 1.24E100 1.12E100
3.50 2.76E100 1.91E100 1.78E100 1.48E100 1.06E100 7.11E201 4.89E201
4.00 2.14E100 1.52E100 1.41E100 1.15E100 7.37E201 4.17E201 2.42E201
5.00 1.40E100 8.61E201 7.73E201 5.72E201 3.34E201 1.91E201 1.19E201
6.00 8.96E201 4.54E201 3.93E201 2.75E201 1.71E201 1.27E201 1.09E201
7.00 5.56E201 2.53E201 2.17E201 1.52E201 1.07E201 1.03E201 1.16E201
8.00 3.51E201 1.60E201 1.39E201 1.01E201 7.86E202 8.32E202 1.02E201
9.00 2.34E201 1.16E201 1.03E201 7.88E202 6.30E202 6.27E202 6.93E202
10.00 1.67E201 9.35E202 8.47E202 6.77E202 5.24E202 4.41E202 3.94E202
12.50 9.33E202 6.35E202 5.92E202 4.86E202 3.15E202 1.74E202 9.56E203
15.00 6.33E202 4.16E202 3.81E202 2.92E202 1.63E202 7.75E203 3.81E203
17.50 4.48E202 2.53E202 2.22E202 1.54E202 7.83E203 3.78E203 2.02E203
20.00 3.11E202 1.48E202 1.25E202 7.91E203 3.73E203 1.88E203 1.12E203
22.50 2.10E202 8.60E203 7.03E203 4.11E203 1.82E203 9.31E204 5.92E204
25.00 1.39E202 5.01E203 3.99E203 2.20E203 9.14E204 4.66E204 3.04E204
27.50 9.08E203 2.96E203 2.31E203 1.21E203 4.76E204 2.38E204 1.55E204
30.00 5.93E203 1.77E203 1.36E203 6.85E204 2.58E204 1.25E204 8.07E205
35.00 2.55E203 6.65E204 4.97E204 2.37E204 8.26E205 3.78E205 2.34E205
40.00 1.14E203 2.71E204 2.00E204 9.24E205 3.15E205 1.43E205 8.74E206
45.00 5.35E204 1.21E204 8.93E205 4.18E205 1.50E205 7.35E206 4.84E206
50.00 2.67E204 5.97E205 4.43E205 2.15E205 8.57E206 4.77E206 3.50E206
55.00 1.43E204 3.29E205 2.49E205 1.29E205 6.00E206 3.98E206 3.39E206
60.00 8.32E205 2.05E205 1.59E205 8.97E206 4.94E206 3.91E206 3.83E206
65.00 5.26E205 1.43E205 1.14E205 6.96E206 4.40E206 3.91E206 4.13E206
70.00 3.64E205 1.11E205 9.10E206 6.02E206 4.26E206 4.05E206 4.38E206
75.00 2.73E205 9.40E206 7.94E206 5.64E206 4.34E206 4.25E206 4.55E206
80.00 2.20E205 8.44E206 7.31E206 5.51E206 4.49E206 4.39E206 4.55E206
85.00 1.88E205 8.00E206 7.08E206 5.61E206 4.75E206 4.57E206 4.52E206
90.00 1.68E205 7.86E206 7.08E206 5.85E206 5.10E206 4.81E206 4.55E206
95.00 1.56E205 7.88E206 7.21E206 6.14E206 5.46E206 5.04E206 4.58E206
105.00 1.45E205 8.28E206 7.75E206 6.94E206 6.32E206 5.61E206 4.77E206
120.00 1.44E205 9.31E206 8.91E206 8.34E206 7.75E206 6.59E206 5.24E206
135.00 1.52E205 1.07E205 1.04E205 9.98E206 9.30E206 7.58E206 5.69E206
150.00 1.60E205 1.19E205 1.16E205 1.14E205 1.06E205 8.49E206 6.19E206
165.00 1.67E205 1.27E205 1.25E205 1.24E205 1.16E205 9.17E206 6.59E206
180.00 1.69E205 1.30E205 1.29E205 1.27E205 1.20E205 9.44E206 6.76E206
total 2.35E201 1.54E201 1.42E201 1.16E201 8.79E202 7.15E202 6.37E202
rel ff 2.41E201 1.58E201 1.46E201 1.19E201 9.04E202 7.43E202 6.56E202
nrl ff 2.47E201 1.63E201 1.51E201 1.24E201 9.42E202 7.73E202 6.81E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Technetium (Z543)
0.00 1.48E102 1.48E102 1.46E102 1.46E102 1.46E102 1.46E102 1.45E102
0.01 1.48E102 1.48E102 1.46E102 1.46E102 1.45E102 1.45E102 1.45E102
0.02 1.48E102 1.48E102 1.46E102 1.45E102 1.45E102 1.45E102 1.45E102
0.04 1.48E102 1.48E102 1.46E102 1.45E102 1.45E102 1.45E102 1.44E102
0.06 1.48E102 1.48E102 1.46E102 1.45E102 1.44E102 1.44E102 1.43E102
0.10 1.48E102 1.48E102 1.46E102 1.44E102 1.43E102 1.42E102 1.39E102
0.20 1.48E102 1.47E102 1.45E102 1.40E102 1.36E102 1.33E102 1.24E102
0.30 1.48E102 1.47E102 1.43E102 1.33E102 1.27E102 1.23E102 1.09E102
0.40 1.47E102 1.47E102 1.41E102 1.26E102 1.17E102 1.12E102 9.48E101
0.50 1.47E102 1.46E102 1.38E102 1.18E102 1.07E102 1.01E102 8.21E101
0.60 1.47E102 1.46E102 1.35E102 1.11E102 9.84E101 9.15E101 7.12E101
0.70 1.46E102 1.45E102 1.32E102 1.04E102 9.01E101 8.28E101 6.19E101
0.80 1.46E102 1.44E102 1.29E102 9.72E101 8.24E101 7.48E101 5.41E101
1.00 1.45E102 1.42E102 1.22E102 8.48E101 6.90E101 6.14E101 4.23E101
1.20 1.43E102 1.40E102 1.15E102 7.40E101 5.81E101 5.10E101 3.40E101
1.50 1.40E102 1.36E102 1.05E102 6.06E101 4.58E101 3.95E101 2.54E101
1.70 1.38E102 1.34E102 9.87E101 5.34E101 3.96E101 3.39E101 2.11E101
2.00 1.35E102 1.30E102 8.99E101 4.46E101 3.25E101 2.74E101 1.60E101
2.50 1.29E102 1.22E102 7.68E101 3.41E101 2.42E101 1.97E101 9.89E100
3.00 1.23E102 1.15E102 6.57E101 2.69E101 1.81E101 1.41E101 6.22E100
3.50 1.18E102 1.09E102 5.65E101 2.14E101 1.35E101 1.02E101 4.20E100
4.00 1.12E102 1.02E102 4.90E101 1.71E101 1.00E101 7.40E100 3.10E100
5.00 1.01E102 8.97E101 3.79E101 1.10E101 5.66E100 4.20E100 2.04E100
6.00 8.89E101 7.88E101 3.02E101 7.12E100 3.61E100 2.73E100 1.44E100
7.00 7.84E101 6.93E101 2.45E101 4.83E100 2.62E100 1.99E100 1.00E100
8.00 6.94E101 6.11E101 2.00E101 3.49E100 2.05E100 1.55E100 6.70E201
9.00 6.21E101 5.42E101 1.63E101 2.67E100 1.65E100 1.22E100 4.47E201
10.00 5.62E101 4.82E101 1.32E101 2.14E100 1.33E100 9.51E201 3.07E201
12.50 4.60E101 3.71E101 7.78E100 1.37E100 7.31E201 4.92E201 1.48E201
15.00 3.86E101 2.94E101 4.84E100 8.94E201 3.90E201 2.60E201 9.46E202
17.50 3.20E101 2.36E101 3.33E100 5.73E201 2.25E201 1.54E201 6.89E202
20.00 2.59E101 1.91E101 2.51E100 3.68E201 1.48E201 1.04E201 5.15E202
22.50 2.05E101 1.53E101 2.01E100 2.44E201 1.08E201 7.75E202 3.80E202
25.00 1.61E101 1.23E101 1.64E100 1.70E201 8.46E202 6.16E202 2.75E202
27.50 1.27E101 9.80E100 1.35E100 1.25E201 6.89E202 5.01E202 1.96E202
30.00 1.00E101 7.84E100 1.09E100 9.72E202 5.69E202 4.09E202 1.38E202
35.00 6.64E100 5.15E100 6.99E201 6.51E202 3.87E202 2.65E202 6.78E203
40.00 4.77E100 3.58E100 4.39E201 4.71E202 2.56E202 1.65E202 3.35E203
45.00 3.68E100 2.65E100 2.81E201 3.48E202 1.66E202 1.01E202 1.70E203
50.00 2.98E100 2.06E100 1.89E201 2.57E202 1.07E202 6.10E203 8.91E204
55.00 2.48E100 1.66E100 1.34E201 1.88E202 6.87E203 3.74E203 4.90E204
60.00 2.08E100 1.37E100 1.00E201 1.37E202 4.49E203 2.34E203 2.85E204
65.00 1.75E100 1.14E100 7.93E202 1.00E202 3.00E203 1.51E203 1.77E204
70.00 1.48E100 9.62E201 6.52E202 7.44E203 2.06E203 1.01E203 1.17E204
75.00 1.25E100 8.16E201 5.56E202 5.62E203 1.47E203 7.11E204 8.32E205
80.00 1.06E100 7.01E201 4.87E202 4.35E203 1.09E203 5.22E204 6.31E205
85.00 9.13E201 6.11E201 4.39E202 3.46E203 8.41E204 4.01E204 5.09E205
90.00 7.98E201 5.41E201 4.04E202 2.84E203 6.75E204 3.22E204 4.32E205
95.00 7.10E201 4.88E201 3.80E202 2.40E203 5.62E204 2.69E204 3.81E205
105.00 5.96E201 4.20E201 3.53E202 1.85E203 4.27E204 2.07E204 3.26E205
120.00 5.20E201 3.78E201 3.44E202 1.44E203 3.31E204 1.63E204 2.95E205
135.00 5.00E201 3.69E201 3.50E202 1.25E203 2.87E204 1.44E204 2.89E205
150.00 5.02E201 3.74E201 3.59E202 1.14E203 2.65E204 1.34E204 2.91E205
165.00 5.08E201 3.80E201 3.66E202 1.09E203 2.54E204 1.30E204 2.95E205
180.00 5.10E201 3.82E201 3.68E202 1.08E203 2.50E204 1.28E204 2.96E205
total 4.33E101 3.33E101 6.57E100 1.47E100 8.84E201 6.85E201 3.46E201
rel ff 4.21E101 3.14E101 6.50E100 1.49E100 8.99E201 7.00E201 3.54E201
nrl ff 4.30E101 3.21E101 6.69E100 1.54E100 9.32E201 7.26E201 3.68E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Technetium (Z543)
0.00 1.45E102 1.45E102 1.45E102 1.45E102 1.45E102 1.45E102 1.45E102
0.01 1.45E102 1.45E102 1.45E102 1.45E102 1.45E102 1.45E102 1.45E102
0.02 1.45E102 1.45E102 1.45E102 1.45E102 1.44E102 1.44E102 1.43E102
0.04 1.44E102 1.43E102 1.43E102 1.42E102 1.41E102 1.40E102 1.40E102
0.06 1.42E102 1.40E102 1.40E102 1.39E102 1.37E102 1.35E102 1.34E102
0.10 1.37E102 1.33E102 1.32E102 1.29E102 1.25E102 1.22E102 1.20E102
0.20 1.19E102 1.10E102 1.08E102 1.03E102 9.65E101 9.13E101 8.80E101
0.30 1.01E102 8.97E101 8.74E101 8.14E101 7.33E101 6.73E101 6.35E101
0.40 8.56E101 7.28E101 7.03E101 6.41E101 5.61E101 5.05E101 4.73E101
0.50 7.23E101 5.94E101 5.70E101 5.11E101 4.39E101 3.93E101 3.66E101
0.60 6.13E101 4.91E101 4.68E101 4.16E101 3.53E101 3.15E101 2.94E101
0.70 5.25E101 4.11E101 3.91E101 3.45E101 2.91E101 2.58E101 2.40E101
0.80 4.53E101 3.50E101 3.32E101 2.91E101 2.43E101 2.12E101 1.95E101
1.00 3.48E101 2.64E101 2.49E101 2.14E101 1.71E101 1.40E101 1.22E101
1.20 2.75E101 2.02E101 1.89E101 1.59E101 1.19E101 9.12E100 7.40E100
1.50 1.98E101 1.35E101 1.24E101 9.90E100 6.93E100 5.05E100 3.99E100
1.70 1.59E101 1.02E101 9.23E100 7.20E100 5.00E100 3.75E100 3.09E100
2.00 1.13E101 6.70E100 6.01E100 4.62E100 3.32E100 2.76E100 2.56E100
2.50 6.59E100 3.74E100 3.35E100 2.63E100 2.07E100 1.98E100 2.10E100
3.00 4.18E100 2.53E100 2.31E100 1.88E100 1.50E100 1.33E100 1.28E100
3.50 2.94E100 1.95E100 1.80E100 1.49E100 1.10E100 8.05E201 6.12E201
4.00 2.24E100 1.56E100 1.45E100 1.18E100 7.86E201 4.76E201 2.97E201
5.00 1.46E100 9.28E201 8.40E201 6.34E201 3.72E201 2.06E201 1.22E201
6.00 9.53E201 5.05E201 4.42E201 3.12E201 1.90E201 1.30E201 1.02E201
7.00 6.05E201 2.82E201 2.42E201 1.69E201 1.16E201 1.03E201 1.08E201
8.00 3.86E201 1.75E201 1.51E201 1.09E201 8.23E202 8.49E202 1.03E201
9.00 2.57E201 1.24E201 1.09E201 8.18E202 6.48E202 6.61E202 7.61E202
10.00 1.82E201 9.72E202 8.72E202 6.86E202 5.36E202 4.80E202 4.64E202
12.50 9.83E202 6.51E202 6.05E202 4.96E202 3.31E202 1.95E202 1.15E202
15.00 6.58E202 4.39E202 4.03E202 3.14E202 1.79E202 8.56E203 4.20E203
17.50 4.68E202 2.74E202 2.43E202 1.72E202 8.84E203 4.17E203 2.15E203
20.00 3.30E202 1.63E202 1.39E202 8.97E203 4.27E203 2.10E203 1.20E203
22.50 2.26E202 9.60E203 7.90E203 4.70E203 2.09E203 1.06E203 6.57E204
25.00 1.52E202 5.65E203 4.53E203 2.52E203 1.06E203 5.37E204 3.47E204
27.50 1.01E202 3.36E203 2.63E203 1.39E203 5.54E204 2.77E204 1.80E204
30.00 6.64E203 2.02E203 1.56E203 7.91E204 3.00E204 1.47E204 9.46E205
35.00 2.90E203 7.67E204 5.75E204 2.75E204 9.62E205 4.43E205 2.74E205
40.00 1.31E203 3.14E204 2.32E204 1.07E204 3.64E205 1.64E205 1.01E205
45.00 6.19E204 1.41E204 1.03E204 4.82E205 1.71E205 8.26E206 5.37E206
50.00 3.10E204 6.91E205 5.12E205 2.46E205 9.61E206 5.23E206 3.78E206
55.00 1.66E204 3.79E205 2.86E205 1.46E205 6.63E206 4.30E206 3.61E206
60.00 9.65E205 2.35E205 1.81E205 1.01E205 5.40E206 4.18E206 4.03E206
65.00 6.10E205 1.62E205 1.29E205 7.74E206 4.77E206 4.17E206 4.36E206
70.00 4.21E205 1.25E205 1.02E205 6.64E206 4.59E206 4.31E206 4.66E206
75.00 3.15E205 1.06E205 8.85E206 6.19E206 4.66E206 4.52E206 4.85E206
80.00 2.53E205 9.45E206 8.12E206 6.02E206 4.80E206 4.68E206 4.87E206
85.00 2.15E205 8.91E206 7.83E206 6.10E206 5.07E206 4.88E206 4.87E206
90.00 1.93E205 8.72E206 7.80E206 6.33E206 5.43E206 5.14E206 4.93E206
95.00 1.78E205 8.71E206 7.91E206 6.63E206 5.81E206 5.38E206 4.97E206
105.00 1.65E205 9.10E206 8.45E206 7.44E206 6.70E206 6.00E206 5.20E206
120.00 1.63E205 1.01E205 9.64E206 8.88E206 8.18E206 7.04E206 5.72E206
135.00 1.70E205 1.15E205 1.11E205 1.06E205 9.80E206 8.09E206 6.20E206
150.00 1.78E205 1.28E205 1.24E205 1.20E205 1.12E205 9.04E206 6.72E206
165.00 1.85E205 1.37E205 1.34E205 1.31E205 1.22E205 9.74E206 7.14E206
180.00 1.87E205 1.40E205 1.37E205 1.34E205 1.26E205 1.00E205 7.32E206
total 2.50E201 1.64E201 1.51E201 1.23E201 9.34E202 7.60E202 6.76E202
rel ff 2.57E201 1.68E201 1.55E201 1.26E201 9.61E202 7.90E202 6.98E202
nrl ff 2.67E201 1.75E201 1.61E201 1.31E201 1.00E201 8.22E202 7.26E202

10761076 B. K. CHATTERJEE AND S. C. ROY

J. Phys. Chem. Ref. Data, Vol. 27, No. 6, 1998



TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Ruthenium (Z544)
0.00 1.55E102 1.55E102 1.53E102 1.52E102 1.52E102 1.52E102 1.52E102
0.01 1.55E102 1.55E102 1.53E102 1.52E102 1.52E102 1.52E102 1.52E102
0.02 1.55E102 1.55E102 1.53E102 1.52E102 1.52E102 1.52E102 1.52E102
0.04 1.55E102 1.55E102 1.53E102 1.52E102 1.52E102 1.52E102 1.51E102
0.06 1.55E102 1.55E102 1.53E102 1.52E102 1.51E102 1.51E102 1.50E102
0.10 1.55E102 1.55E102 1.53E102 1.51E102 1.50E102 1.49E102 1.46E102
0.20 1.55E102 1.54E102 1.52E102 1.46E102 1.42E102 1.40E102 1.31E102
0.30 1.55E102 1.54E102 1.50E102 1.40E102 1.33E102 1.29E102 1.15E102
0.40 1.54E102 1.54E102 1.48E102 1.32E102 1.23E102 1.17E102 9.99E101
0.50 1.54E102 1.53E102 1.45E102 1.24E102 1.13E102 1.07E102 8.67E101
0.60 1.54E102 1.53E102 1.42E102 1.17E102 1.04E102 9.65E101 7.51E101
0.70 1.53E102 1.52E102 1.39E102 1.10E102 9.50E101 8.73E101 6.54E101
0.80 1.53E102 1.51E102 1.35E102 1.02E102 8.70E101 7.90E101 5.70E101
1.00 1.52E102 1.49E102 1.28E102 8.95E101 7.29E101 6.48E101 4.43E101
1.20 1.50E102 1.47E102 1.21E102 7.81E101 6.13E101 5.36E101 3.54E101
1.50 1.47E102 1.43E102 1.11E102 6.39E101 4.81E101 4.14E101 2.64E101
1.70 1.45E102 1.40E102 1.04E102 5.62E101 4.14E101 3.54E101 2.21E101
2.00 1.41E102 1.36E102 9.48E101 4.68E101 3.38E101 2.85E101 1.70E101
2.50 1.35E102 1.29E102 8.11E101 3.56E101 2.51E101 2.06E101 1.07E101
3.00 1.30E102 1.21E102 6.94E101 2.80E101 1.91E101 1.50E101 6.83E100
3.50 1.24E102 1.14E102 5.97E101 2.24E101 1.45E101 1.10E101 4.58E100
4.00 1.18E102 1.07E102 5.16E101 1.81E101 1.09E101 8.08E100 3.31E100
5.00 1.06E102 9.46E101 3.96E101 1.18E101 6.22E100 4.58E100 2.11E100
6.00 9.45E101 8.32E101 3.14E101 7.77E100 3.90E100 2.92E100 1.50E100
7.00 8.35E101 7.33E101 2.55E101 5.28E100 2.75E100 2.09E100 1.06E100
8.00 7.37E101 6.46E101 2.10E101 3.77E100 2.13E100 1.60E100 7.28E201
9.00 6.55E101 5.71E101 1.73E101 2.85E100 1.71E100 1.27E100 4.92E201
10.00 5.89E101 5.08E101 1.42E101 2.26E100 1.39E100 1.00E100 3.38E201
12.50 4.74E101 3.88E101 8.53E100 1.43E100 7.91E201 5.36E201 1.59E201
15.00 3.96E101 3.06E101 5.31E100 9.47E201 4.30E201 2.86E201 9.89E202
17.50 3.31E101 2.46E101 3.59E100 6.19E201 2.47E201 1.67E201 7.14E202
20.00 2.73E101 2.00E101 2.65E100 4.02E201 1.59E201 1.11E201 5.38E202
22.50 2.20E101 1.63E101 2.09E100 2.67E201 1.14E201 8.13E202 4.02E202
25.00 1.75E101 1.32E101 1.71E100 1.86E201 8.82E202 6.39E202 2.95E202
27.50 1.39E101 1.06E101 1.41E100 1.35E201 7.15E202 5.20E202 2.12E202
30.00 1.11E101 8.58E100 1.15E100 1.04E201 5.92E202 4.26E202 1.51E202
35.00 7.31E100 5.66E100 7.55E201 6.82E202 4.07E202 2.81E202 7.53E203
40.00 5.17E100 3.90E100 4.82E201 4.90E202 2.73E202 1.78E202 3.77E203
45.00 3.90E100 2.84E100 3.10E201 3.64E202 1.80E202 1.10E202 1.93E203
50.00 3.11E100 2.18E100 2.07E201 2.71E202 1.17E202 6.77E203 1.02E203
55.00 2.56E100 1.74E100 1.46E201 2.00E202 7.61E203 4.19E203 5.64E204
60.00 2.15E100 1.42E100 1.08E201 1.48E202 5.01E203 2.65E203 3.30E204
65.00 1.82E100 1.19E100 8.44E202 1.09E202 3.37E203 1.72E203 2.04E204
70.00 1.55E100 1.01E100 6.88E202 8.18E203 2.34E203 1.16E203 1.36E204
75.00 1.32E100 8.60E201 5.83E202 6.23E203 1.68E203 8.18E204 9.65E205
80.00 1.13E100 7.44E201 5.10E202 4.85E203 1.25E203 6.03E204 7.33E205
85.00 9.84E201 6.53E201 4.59E202 3.89E203 9.67E204 4.65E204 5.90E205
90.00 8.67E201 5.83E201 4.23E202 3.21E203 7.79E204 3.75E204 5.01E205
95.00 7.77E201 5.29E201 3.98E202 2.72E203 6.51E204 3.14E204 4.42E205
105.00 6.59E201 4.60E201 3.72E202 2.11E203 4.96E204 2.41E204 3.77E205
120.00 5.80E201 4.16E201 3.66E202 1.66E203 3.87E204 1.91E204 3.39E205
135.00 5.59E201 4.08E201 3.75E202 1.44E203 3.36E204 1.68E204 3.29E205
150.00 5.59E201 4.13E201 3.86E202 1.33E203 3.10E204 1.57E204 3.30E205
165.00 5.65E201 4.19E201 3.94E202 1.27E203 2.97E204 1.51E204 3.33E205
180.00 5.68E201 4.22E201 3.97E202 1.25E203 2.93E204 1.50E204 3.35E205
total 4.60E101 3.54E101 6.98E100 1.57E100 9.40E201 7.28E201 3.68E201
rel ff 4.46E101 3.34E101 6.89E100 1.58E100 9.55E201 7.44E201 3.77E201
nrl ff 4.56E101 3.41E101 7.11E100 1.64E100 9.93E201 7.74E201 3.92E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Ruthenium (Z544)
0.00 1.52E102 1.52E102 1.52E102 1.52E102 1.52E102 1.52E102 1.52E102
0.01 1.52E102 1.52E102 1.52E102 1.52E102 1.52E102 1.52E102 1.52E102
0.02 1.52E102 1.52E102 1.52E102 1.51E102 1.51E102 1.51E102 1.50E102
0.04 1.51E102 1.50E102 1.50E102 1.49E102 1.48E102 1.47E102 1.46E102
0.06 1.49E102 1.47E102 1.47E102 1.45E102 1.43E102 1.42E102 1.40E102
0.10 1.43E102 1.39E102 1.38E102 1.36E102 1.32E102 1.28E102 1.26E102
0.20 1.25E102 1.16E102 1.14E102 1.09E102 1.02E102 9.62E101 9.28E101
0.30 1.07E102 9.46E101 9.21E101 8.59E101 7.73E101 7.10E101 6.70E101
0.40 9.03E101 7.69E101 7.42E101 6.77E101 5.91E101 5.32E101 4.96E101
0.50 7.64E101 6.27E101 6.01E101 5.39E101 4.61E101 4.10E101 3.81E101
0.60 6.47E101 5.16E101 4.92E101 4.36E101 3.69E101 3.27E101 3.04E101
0.70 5.53E101 4.31E101 4.09E101 3.60E101 3.02E101 2.68E101 2.50E101
0.80 4.75E101 3.65E101 3.46E101 3.03E101 2.52E101 2.22E101 2.05E101
1.00 3.63E101 2.73E101 2.58E101 2.23E101 1.80E101 1.51E101 1.33E101
1.20 2.86E101 2.11E101 1.98E101 1.67E101 1.28E101 1.00E101 8.27E100
1.50 2.07E101 1.44E101 1.33E101 1.08E101 7.62E100 5.53E100 4.31E100
1.70 1.68E101 1.11E101 1.01E101 7.94E100 5.50E100 4.02E100 3.21E100
2.00 1.22E101 7.39E100 6.65E100 5.11E100 3.60E100 2.85E100 2.52E100
2.50 7.21E100 4.07E100 3.64E100 2.82E100 2.17E100 2.02E100 2.10E100
3.00 4.54E100 2.66E100 2.41E100 1.93E100 1.54E100 1.43E100 1.44E100
3.50 3.14E100 2.00E100 1.84E100 1.51E100 1.15E100 9.02E201 7.47E201
4.00 2.36E100 1.60E100 1.48E100 1.21E100 8.35E201 5.39E201 3.59E201
5.00 1.52E100 9.95E201 9.07E201 6.96E201 4.12E201 2.23E201 1.28E201
6.00 1.01E100 5.59E201 4.92E201 3.52E201 2.10E201 1.34E201 9.64E202
7.00 6.56E201 3.13E201 2.69E201 1.88E201 1.24E201 1.04E201 1.02E201
8.00 4.23E201 1.92E201 1.65E201 1.17E201 8.64E202 8.68E202 1.02E201
9.00 2.82E201 1.32E201 1.15E201 8.52E202 6.70E202 6.95E202 8.23E202
10.00 1.98E201 1.01E201 9.02E202 6.99E202 5.51E202 5.19E202 5.37E202
12.50 1.04E201 6.69E202 6.19E202 5.07E202 3.48E202 2.17E202 1.37E202
15.00 6.84E202 4.61E202 4.26E202 3.35E202 1.95E202 9.44E203 4.65E203
17.50 4.89E202 2.95E202 2.64E202 1.90E202 9.89E203 4.59E203 2.30E203
20.00 3.49E202 1.79E202 1.54E202 1.01E202 4.85E203 2.33E203 1.29E203
22.50 2.43E202 1.07E202 8.84E203 5.34E203 2.40E203 1.20E203 7.26E204
25.00 1.65E202 6.33E203 5.10E203 2.88E203 1.22E203 6.16E204 3.93E204
27.50 1.11E202 3.79E203 2.99E203 1.60E203 6.40E204 3.20E204 2.07E204
30.00 7.39E203 2.30E203 1.78E203 9.10E204 3.48E204 1.71E204 1.10E204
35.00 3.28E203 8.81E204 6.62E204 3.18E204 1.12E204 5.16E205 3.20E205
40.00 1.49E203 3.62E204 2.68E204 1.24E204 4.20E205 1.89E205 1.16E205
45.00 7.11E204 1.62E204 1.20E204 5.54E205 1.95E205 9.28E206 5.98E206
50.00 3.57E204 7.98E205 5.90E205 2.81E205 1.08E205 5.76E206 4.10E206
55.00 1.92E204 4.36E205 3.27E205 1.65E205 7.34E206 4.66E206 3.85E206
60.00 1.12E204 2.69E205 2.06E205 1.13E205 5.91E206 4.48E206 4.27E206
65.00 7.04E205 1.84E205 1.45E205 8.61E206 5.19E206 4.46E206 4.63E206
70.00 4.86E205 1.41E205 1.15E205 7.34E206 4.96E206 4.60E206 4.97E206
75.00 3.63E205 1.19E205 9.88E206 6.79E206 5.01E206 4.82E206 5.19E206
80.00 2.91E205 1.06E205 9.03E206 6.58E206 5.15E206 4.99E206 5.23E206
85.00 2.47E205 9.93E206 8.66E206 6.63E206 5.43E206 5.21E206 5.25E206
90.00 2.21E205 9.69E206 8.61E206 6.87E206 5.80E206 5.49E206 5.34E206
95.00 2.04E205 9.63E206 8.69E206 7.16E206 6.18E206 5.76E206 5.40E206
105.00 1.88E205 1.00E205 9.23E206 7.99E206 7.12E206 6.42E206 5.66E206
120.00 1.83E205 1.11E205 1.04E205 9.48E206 8.65E206 7.52E206 6.23E206
135.00 1.90E205 1.25E205 1.20E205 1.12E205 1.03E205 8.62E206 6.74E206
150.00 1.98E205 1.38E205 1.33E205 1.27E205 1.18E205 9.62E206 7.29E206
165.00 2.04E205 1.47E205 1.43E205 1.38E205 1.28E205 1.04E205 7.73E206
180.00 2.07E205 1.50E205 1.46E205 1.42E205 1.32E205 1.06E205 7.91E206
total 2.65E201 1.74E201 1.60E201 1.31E201 9.93E202 8.08E202 7.18E202
rel ff 2.73E201 1.79E201 1.65E201 1.34E201 1.02E201 8.41E202 7.43E202
nrl ff 2.84E201 1.86E201 1.72E201 1.40E201 1.07E201 8.76E202 7.74E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Rhodium (Z545)
0.00 1.62E102 1.62E102 1.60E102 1.59E102 1.59E102 1.59E102 1.59E102
0.01 1.62E102 1.62E102 1.60E102 1.59E102 1.59E102 1.59E102 1.59E102
0.02 1.62E102 1.62E102 1.60E102 1.59E102 1.59E102 1.59E102 1.59E102
0.04 1.62E102 1.62E102 1.60E102 1.59E102 1.59E102 1.59E102 1.58E102
0.06 1.62E102 1.62E102 1.60E102 1.59E102 1.58E102 1.58E102 1.57E102
0.10 1.62E102 1.62E102 1.60E102 1.58E102 1.56E102 1.56E102 1.52E102
0.20 1.62E102 1.62E102 1.59E102 1.53E102 1.49E102 1.46E102 1.37E102
0.30 1.62E102 1.61E102 1.57E102 1.46E102 1.39E102 1.35E102 1.20E102
0.40 1.61E102 1.61E102 1.55E102 1.39E102 1.29E102 1.23E102 1.05E102
0.50 1.61E102 1.60E102 1.52E102 1.31E102 1.19E102 1.12E102 9.13E101
0.60 1.61E102 1.60E102 1.49E102 1.23E102 1.09E102 1.02E102 7.92E101
0.70 1.60E102 1.59E102 1.45E102 1.15E102 1.00E102 9.20E101 6.89E101
0.80 1.60E102 1.58E102 1.42E102 1.08E102 9.17E101 8.32E101 6.00E101
1.00 1.59E102 1.56E102 1.34E102 9.43E101 7.69E101 6.83E101 4.64E101
1.20 1.57E102 1.54E102 1.27E102 8.23E101 6.46E101 5.64E101 3.69E101
1.50 1.54E102 1.50E102 1.16E102 6.73E101 5.04E101 4.33E101 2.75E101
1.70 1.52E102 1.47E102 1.09E102 5.91E101 4.33E101 3.69E101 2.31E101
2.00 1.48E102 1.43E102 9.98E101 4.91E101 3.52E101 2.97E101 1.79E101
2.50 1.42E102 1.35E102 8.55E101 3.72E101 2.62E101 2.15E101 1.16E101
3.00 1.36E102 1.27E102 7.32E101 2.92E101 2.01E101 1.59E101 7.47E100
3.50 1.30E102 1.20E102 6.28E101 2.34E101 1.54E101 1.18E101 4.97E100
4.00 1.24E102 1.13E102 5.43E101 1.90E101 1.17E101 8.77E100 3.54E100
5.00 1.12E102 9.97E101 4.14E101 1.26E101 6.80E100 4.98E100 2.19E100
6.00 1.00E102 8.77E101 3.27E101 8.43E100 4.21E100 3.13E100 1.57E100
7.00 8.86E101 7.73E101 2.66E101 5.74E100 2.91E100 2.19E100 1.13E100
8.00 7.80E101 6.81E101 2.20E101 4.07E100 2.21E100 1.67E100 7.87E201
9.00 6.91E101 6.02E101 1.83E101 3.04E100 1.78E100 1.32E100 5.38E201
10.00 6.17E101 5.34E101 1.51E101 2.38E100 1.46E100 1.06E100 3.70E201
12.50 4.90E101 4.05E101 9.30E100 1.49E100 8.52E201 5.81E201 1.71E201
15.00 4.07E101 3.18E101 5.80E100 1.00E100 4.71E201 3.13E201 1.04E201
17.50 3.43E101 2.57E101 3.86E100 6.65E201 2.70E201 1.82E201 7.42E202
20.00 2.86E101 2.10E101 2.80E100 4.37E201 1.71E201 1.18E201 5.61E202
22.50 2.35E101 1.73E101 2.18E100 2.92E201 1.20E201 8.54E202 4.23E202
25.00 1.90E101 1.41E101 1.77E100 2.02E201 9.22E202 6.65E202 3.14E202
27.50 1.52E101 1.15E101 1.47E100 1.46E201 7.44E202 5.40E202 2.29E202
30.00 1.22E101 9.33E100 1.22E100 1.11E201 6.15E202 4.44E202 1.64E202
35.00 8.01E100 6.18E100 8.12E201 7.17E202 4.27E202 2.98E202 8.34E203
40.00 5.58E100 4.23E100 5.26E201 5.12E202 2.91E202 1.92E202 4.22E203
45.00 4.15E100 3.04E100 3.41E201 3.80E202 1.93E202 1.20E202 2.18E203
50.00 3.25E100 2.30E100 2.27E201 2.85E202 1.27E202 7.48E203 1.16E203
55.00 2.66E100 1.82E100 1.58E201 2.13E202 8.38E203 4.68E203 6.46E204
60.00 2.22E100 1.48E100 1.16E201 1.59E202 5.57E203 2.98E203 3.79E204
65.00 1.89E100 1.24E100 9.00E202 1.19E202 3.78E203 1.95E203 2.36E204
70.00 1.61E100 1.05E100 7.28E202 8.94E203 2.63E203 1.32E203 1.57E204
75.00 1.39E100 9.04E201 6.13E202 6.86E203 1.90E203 9.35E204 1.12E204
80.00 1.20E100 7.87E201 5.35E202 5.39E203 1.42E203 6.92E204 8.48E205
85.00 1.05E100 6.96E201 4.80E202 4.34E203 1.11E203 5.36E204 6.82E205
90.00 9.36E201 6.24E201 4.43E202 3.60E203 8.94E204 4.33E204 5.79E205
95.00 8.45E201 5.70E201 4.18E202 3.07E203 7.50E204 3.64E204 5.11E205
105.00 7.24E201 5.00E201 3.92E202 2.40E203 5.74E204 2.81E204 4.34E205
120.00 6.42E201 4.56E201 3.88E202 1.90E203 4.49E204 2.22E204 3.88E205
135.00 6.19E201 4.48E201 4.00E202 1.66E203 3.91E204 1.96E204 3.75E205
150.00 6.20E201 4.53E201 4.14E202 1.53E203 3.60E204 1.82E204 3.74E205
165.00 6.25E201 4.60E201 4.24E202 1.47E203 3.45E204 1.76E204 3.76E205
180.00 6.28E201 4.63E201 4.27E202 1.45E203 3.41E204 1.74E204 3.77E205
total 4.88E101 3.76E101 7.41E100 1.66E100 9.97E201 7.73E201 3.90E201
rel ff 4.72E101 3.53E101 7.30E100 1.68E100 1.01E100 7.90E201 4.00E201
nrl ff 4.83E101 3.61E101 7.55E100 1.75E100 1.06E100 8.23E201 4.17E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Rhodium (Z545)
0.00 1.59E102 1.59E102 1.59E102 1.59E102 1.59E102 1.59E102 1.59E102
0.01 1.59E102 1.59E102 1.59E102 1.59E102 1.59E102 1.59E102 1.58E102
0.02 1.59E102 1.59E102 1.58E102 1.58E102 1.58E102 1.57E102 1.57E102
0.04 1.57E102 1.57E102 1.56E102 1.56E102 1.55E102 1.54E102 1.53E102
0.06 1.56E102 1.54E102 1.53E102 1.52E102 1.50E102 1.48E102 1.47E102
0.10 1.50E102 1.46E102 1.45E102 1.42E102 1.38E102 1.35E102 1.32E102
0.20 1.31E102 1.22E102 1.20E102 1.14E102 1.07E102 1.01E102 9.77E101
0.30 1.12E102 9.96E101 9.70E101 9.05E101 8.15E101 7.48E101 7.06E101
0.40 9.51E101 8.10E101 7.82E101 7.14E101 6.23E101 5.59E101 5.21E101
0.50 8.05E101 6.61E101 6.33E101 5.67E101 4.83E101 4.28E101 3.97E101
0.60 6.82E101 5.43E101 5.17E101 4.57E101 3.85E101 3.40E101 3.15E101
0.70 5.81E101 4.51E101 4.28E101 3.75E101 3.14E101 2.78E101 2.60E101
0.80 4.99E101 3.81E101 3.61E101 3.14E101 2.62E101 2.32E101 2.16E101
1.00 3.78E101 2.84E101 2.68E101 2.32E101 1.89E101 1.61E101 1.45E101
1.20 2.98E101 2.21E101 2.07E101 1.76E101 1.37E101 1.09E101 9.15E100
1.50 2.17E101 1.54E101 1.43E101 1.16E101 8.32E100 6.03E100 4.67E100
1.70 1.77E101 1.19E101 1.10E101 8.70E100 6.02E100 4.31E100 3.35E100
2.00 1.31E101 8.10E100 7.31E100 5.63E100 3.90E100 2.97E100 2.50E100
2.50 7.85E100 4.42E100 3.95E100 3.03E100 2.28E100 2.06E100 2.10E100
3.00 4.92E100 2.80E100 2.52E100 2.00E100 1.59E100 1.52E100 1.59E100
3.50 3.35E100 2.06E100 1.88E100 1.54E100 1.19E100 9.99E201 8.91E201
4.00 2.48E100 1.65E100 1.52E100 1.25E100 8.85E201 6.05E201 4.28E201
5.00 1.58E100 1.06E100 9.73E201 7.57E201 4.53E201 2.42E201 1.36E201
6.00 1.07E100 6.14E201 5.44E201 3.94E201 2.31E201 1.39E201 9.32E202
7.00 7.07E201 3.46E201 2.98E201 2.08E201 1.34E201 1.06E201 9.73E202
8.00 4.61E201 2.09E201 1.79E201 1.26E201 9.10E202 8.87E202 1.02E201
9.00 3.07E201 1.41E201 1.22E201 8.94E202 6.94E202 7.26E202 8.78E202
10.00 2.14E201 1.06E201 9.38E202 7.16E202 5.67E202 5.57E202 6.09E202
12.50 1.10E201 6.88E202 6.35E202 5.19E202 3.64E202 2.40E202 1.61E202
15.00 7.13E202 4.83E202 4.47E202 3.56E202 2.11E202 1.04E202 5.16E203
17.50 5.10E202 3.16E202 2.85E202 2.09E202 1.10E202 5.05E203 2.47E203
20.00 3.68E202 1.95E202 1.69E202 1.13E202 5.47E203 2.59E203 1.39E203
22.50 2.60E202 1.18E202 9.83E203 6.03E203 2.74E203 1.35E203 7.99E204
25.00 1.79E202 7.06E203 5.72E203 3.27E203 1.40E203 7.03E204 4.42E204
27.50 1.22E202 4.26E203 3.37E203 1.82E203 7.38E204 3.68E204 2.37E204
30.00 8.18E203 2.60E203 2.02E203 1.04E203 4.02E204 1.97E204 1.27E204
35.00 3.69E203 1.01E203 7.59E204 3.66E204 1.29E204 5.98E205 3.73E205
40.00 1.70E203 4.17E204 3.08E204 1.43E204 4.84E205 2.18E205 1.33E205
45.00 8.14E204 1.87E204 1.38E204 6.36E205 2.21E205 1.04E205 6.68E206
50.00 4.11E204 9.18E205 6.78E205 3.21E205 1.21E205 6.35E206 4.46E206
55.00 2.21E204 5.00E205 3.74E205 1.87E205 8.14E206 5.07E206 4.12E206
60.00 1.29E204 3.07E205 2.35E205 1.27E205 6.49E206 4.82E206 4.53E206
65.00 8.11E205 2.09E205 1.64E205 9.59E206 5.65E206 4.78E206 4.92E206
70.00 5.59E205 1.60E205 1.29E205 8.12E206 5.37E206 4.93E206 5.30E206
75.00 4.17E205 1.33E205 1.10E205 7.47E206 5.40E206 5.16E206 5.56E206
80.00 3.34E205 1.18E205 1.00E205 7.20E206 5.53E206 5.34E206 5.61E206
85.00 2.83E205 1.11E205 9.60E206 7.23E206 5.82E206 5.57E206 5.66E206
90.00 2.52E205 1.08E205 9.50E206 7.46E206 6.20E206 5.88E206 5.77E206
95.00 2.32E205 1.07E205 9.55E206 7.75E206 6.60E206 6.17E206 5.85E206
105.00 2.13E205 1.10E205 1.01E205 8.60E206 7.57E206 6.87E206 6.15E206
120.00 2.06E205 1.21E205 1.13E205 1.01E205 9.16E206 8.04E206 6.78E206
135.00 2.12E205 1.35E205 1.29E205 1.19E205 1.09E205 9.20E206 7.32E206
150.00 2.20E205 1.49E205 1.43E205 1.35E205 1.24E205 1.02E205 7.89E206
165.00 2.26E205 1.58E205 1.53E205 1.46E205 1.35E205 1.10E205 8.35E206
180.00 2.29E205 1.61E205 1.56E205 1.50E205 1.39E205 1.13E205 8.55E206
total 2.81E201 1.85E201 1.70E201 1.39E201 1.05E201 8.57E202 7.63E202
rel ff 2.90E201 1.90E201 1.75E201 1.43E201 1.09E201 8.93E202 7.89E202
nrl ff 3.03E201 1.98E201 1.83E201 1.49E201 1.13E201 9.32E202 8.24E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Palladium (Z546)
0.00 1.69E102 1.69E102 1.67E102 1.67E102 1.66E102 1.66E102 1.66E102
0.01 1.69E102 1.69E102 1.67E102 1.66E102 1.66E102 1.66E102 1.66E102
0.02 1.69E102 1.69E102 1.67E102 1.66E102 1.66E102 1.66E102 1.66E102
0.04 1.69E102 1.69E102 1.67E102 1.66E102 1.66E102 1.66E102 1.65E102
0.06 1.69E102 1.69E102 1.67E102 1.66E102 1.65E102 1.65E102 1.64E102
0.10 1.69E102 1.69E102 1.67E102 1.65E102 1.63E102 1.63E102 1.59E102
0.20 1.69E102 1.69E102 1.66E102 1.60E102 1.56E102 1.53E102 1.43E102
0.30 1.69E102 1.69E102 1.64E102 1.53E102 1.46E102 1.41E102 1.26E102
0.40 1.69E102 1.68E102 1.62E102 1.45E102 1.35E102 1.29E102 1.10E102
0.50 1.68E102 1.68E102 1.59E102 1.37E102 1.25E102 1.18E102 9.60E101
0.60 1.68E102 1.67E102 1.56E102 1.29E102 1.15E102 1.07E102 8.33E101
0.70 1.67E102 1.66E102 1.52E102 1.21E102 1.05E102 9.67E101 7.25E101
0.80 1.67E102 1.65E102 1.48E102 1.13E102 9.64E101 8.75E101 6.31E101
1.00 1.66E102 1.63E102 1.41E102 9.91E101 8.09E101 7.18E101 4.86E101
1.20 1.64E102 1.61E102 1.33E102 8.66E101 6.79E101 5.92E101 3.84E101
1.50 1.61E102 1.57E102 1.22E102 7.08E101 5.29E101 4.53E101 2.86E101
1.70 1.59E102 1.54E102 1.15E102 6.21E101 4.53E101 3.85E101 2.41E101
2.00 1.55E102 1.49E102 1.05E102 5.15E101 3.67E101 3.10E101 1.89E101
2.50 1.49E102 1.41E102 9.00E101 3.88E101 2.72E101 2.25E101 1.25E101
3.00 1.42E102 1.34E102 7.70E101 3.04E101 2.10E101 1.69E101 8.12E100
3.50 1.36E102 1.26E102 6.61E101 2.45E101 1.64E101 1.27E101 5.38E100
4.00 1.30E102 1.19E102 5.70E101 2.00E101 1.26E101 9.47E100 3.78E100
5.00 1.18E102 1.05E102 4.33E101 1.35E101 7.39E100 5.40E100 2.29E100
6.00 1.06E102 9.23E101 3.41E101 9.10E100 4.53E100 3.34E100 1.64E100
7.00 9.37E101 8.13E101 2.77E101 6.21E100 3.07E100 2.30E100 1.20E100
8.00 8.24E101 7.16E101 2.30E101 4.39E100 2.31E100 1.74E100 8.47E201
9.00 7.27E101 6.32E101 1.92E101 3.25E100 1.85E100 1.38E100 5.85E201
10.00 6.47E101 5.60E101 1.61E101 2.52E100 1.53E100 1.11E100 4.04E201
12.50 5.07E101 4.23E101 1.01E101 1.56E100 9.13E201 6.27E201 1.84E201
15.00 4.19E101 3.31E101 6.30E100 1.06E100 5.13E201 3.42E201 1.09E201
17.50 3.55E101 2.68E101 4.15E100 7.13E201 2.94E201 1.97E201 7.72E202
20.00 3.00E101 2.20E101 2.96E100 4.74E201 1.84E201 1.26E201 5.85E202
22.50 2.49E101 1.82E101 2.28E100 3.17E201 1.28E201 9.00E202 4.45E202
25.00 2.03E101 1.50E101 1.85E100 2.19E201 9.67E202 6.94E202 3.33E202
27.50 1.64E101 1.23E101 1.54E100 1.57E201 7.75E202 5.61E202 2.45E202
30.00 1.32E101 1.01E101 1.28E100 1.18E201 6.41E202 4.63E202 1.78E202
35.00 8.72E100 6.72E100 8.70E201 7.54E202 4.48E202 3.14E202 9.18E203
40.00 6.02E100 4.58E100 5.71E201 5.34E202 3.08E202 2.06E202 4.71E203
45.00 4.41E100 3.26E100 3.72E201 3.98E202 2.08E202 1.31E202 2.45E203
50.00 3.41E100 2.44E100 2.48E201 3.00E202 1.38E202 8.23E203 1.32E203
55.00 2.76E100 1.91E100 1.72E201 2.26E202 9.18E203 5.19E203 7.37E204
60.00 2.30E100 1.55E100 1.25E201 1.70E202 6.16E203 3.33E203 4.34E204
65.00 1.96E100 1.29E100 9.61E202 1.28E202 4.21E203 2.19E203 2.71E204
70.00 1.68E100 1.10E100 7.72E202 9.73E203 2.95E203 1.50E203 1.80E204
75.00 1.46E100 9.49E201 6.47E202 7.53E203 2.14E203 1.07E203 1.28E204
80.00 1.27E100 8.30E201 5.62E202 5.95E203 1.61E203 7.92E204 9.78E205
85.00 1.12E100 7.38E201 5.04E202 4.82E203 1.26E203 6.15E204 7.87E205
90.00 1.00E100 6.65E201 4.65E202 4.02E203 1.02E203 4.98E204 6.67E205
95.00 9.12E201 6.10E201 4.39E202 3.45E203 8.59E204 4.19E204 5.88E205
105.00 7.88E201 5.40E201 4.13E202 2.72E203 6.61E204 3.25E204 4.99E205
120.00 7.05E201 4.96E201 4.11E202 2.17E203 5.20E204 2.58E204 4.44E205
135.00 6.82E201 4.89E201 4.26E202 1.90E203 4.53E204 2.27E204 4.26E205
150.00 6.83E201 4.96E201 4.42E202 1.76E203 4.18E204 2.11E204 4.23E205
165.00 6.89E201 5.03E201 4.54E202 1.69E203 4.00E204 2.04E204 4.25E205
180.00 6.91E201 5.06E201 4.58E202 1.67E203 3.95E204 2.01E204 4.25E205
total 5.17E101 3.98E101 7.85E100 1.76E100 1.06E100 8.19E201 4.14E201
rel ff 4.99E101 3.74E101 7.73E100 1.78E100 1.08E100 8.38E201 4.24E201
nrl ff 5.11E101 3.83E101 8.00E100 1.86E100 1.12E100 8.74E201 4.44E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Palladium (Z546)
0.00 1.66E102 1.66E102 1.66E102 1.66E102 1.66E102 1.66E102 1.66E102
0.01 1.66E102 1.66E102 1.66E102 1.66E102 1.66E102 1.66E102 1.65E102
0.02 1.66E102 1.66E102 1.66E102 1.65E102 1.65E102 1.64E102 1.64E102
0.04 1.65E102 1.64E102 1.63E102 1.63E102 1.62E102 1.61E102 1.60E102
0.06 1.63E102 1.61E102 1.60E102 1.59E102 1.57E102 1.55E102 1.53E102
0.10 1.57E102 1.52E102 1.51E102 1.49E102 1.44E102 1.41E102 1.38E102
0.20 1.37E102 1.28E102 1.25E102 1.20E102 1.12E102 1.06E102 1.03E102
0.30 1.18E102 1.05E102 1.02E102 9.52E101 8.57E101 7.87E101 7.43E101
0.40 9.99E101 8.53E101 8.23E101 7.51E101 6.55E101 5.87E101 5.46E101
0.50 8.47E101 6.95E101 6.66E101 5.95E101 5.07E101 4.48E101 4.13E101
0.60 7.17E101 5.70E101 5.42E101 4.79E101 4.02E101 3.53E101 3.27E101
0.70 6.10E101 4.72E101 4.48E101 3.92E101 3.27E101 2.89E101 2.70E101
0.80 5.23E101 3.97E101 3.76E101 3.27E101 2.73E101 2.42E101 2.27E101
1.00 3.95E101 2.95E101 2.79E101 2.41E101 1.98E101 1.72E101 1.57E101
1.20 3.10E101 2.30E101 2.17E101 1.85E101 1.46E101 1.18E101 1.01E101
1.50 2.27E101 1.63E101 1.52E101 1.25E101 9.03E100 6.55E100 5.06E100
1.70 1.87E101 1.29E101 1.18E101 9.47E100 6.55E100 4.63E100 3.52E100
2.00 1.40E101 8.82E100 7.98E100 6.17E100 4.21E100 3.10E100 2.52E100
2.50 8.51E100 4.79E100 4.27E100 3.25E100 2.40E100 2.12E100 2.11E100
3.00 5.31E100 2.96E100 2.65E100 2.08E100 1.65E100 1.60E100 1.73E100
3.50 3.57E100 2.13E100 1.94E100 1.57E100 1.24E100 1.10E100 1.04E100
4.00 2.61E100 1.70E100 1.57E100 1.29E100 9.36E201 6.73E201 5.04E201
5.00 1.66E100 1.13E100 1.04E100 8.17E201 4.94E201 2.63E201 1.46E201
6.00 1.13E100 6.70E201 5.97E201 4.37E201 2.53E201 1.45E201 9.17E202
7.00 7.60E201 3.80E201 3.29E201 2.30E201 1.45E201 1.08E201 9.36E202
8.00 5.01E201 2.28E201 1.95E201 1.37E201 9.61E202 9.07E202 1.01E201
9.00 3.34E201 1.51E201 1.30E201 9.41E202 7.22E202 7.57E202 9.25E202
10.00 2.32E201 1.12E201 9.80E202 7.39E202 5.85E202 5.94E202 6.79E202
12.50 1.16E201 7.10E202 6.53E202 5.31E202 3.80E202 2.63E202 1.87E202
15.00 7.45E202 5.05E202 4.69E202 3.76E202 2.27E202 1.14E202 5.76E203
17.50 5.33E202 3.37E202 3.05E202 2.27E202 1.21E202 5.55E203 2.67E203
20.00 3.88E202 2.12E202 1.85E202 1.25E202 6.14E203 2.87E203 1.50E203
22.50 2.77E202 1.29E202 1.09E202 6.77E203 3.10E203 1.51E203 8.76E204
25.00 1.93E202 7.84E203 6.39E203 3.70E203 1.60E203 7.97E204 4.94E204
27.50 1.33E202 4.77E203 3.79E203 2.07E203 8.46E204 4.22E204 2.69E204
30.00 9.01E203 2.93E203 2.28E203 1.19E203 4.63E204 2.27E204 1.46E204
35.00 4.12E203 1.15E203 8.66E204 4.20E204 1.49E204 6.92E205 4.31E205
40.00 1.92E203 4.77E204 3.54E204 1.65E204 5.57E205 2.50E205 1.52E205
45.00 9.27E204 2.15E204 1.58E204 7.29E205 2.52E205 1.18E205 7.47E206
50.00 4.70E204 1.05E204 7.77E205 3.66E205 1.36E205 7.03E206 4.88E206
55.00 2.54E204 5.72E205 4.27E205 2.12E205 9.04E206 5.52E206 4.43E206
60.00 1.48E204 3.50E205 2.67E205 1.43E205 7.14E206 5.21E206 4.83E206
65.00 9.32E205 2.37E205 1.85E205 1.07E205 6.17E206 5.14E206 5.25E206
70.00 6.41E205 1.80E205 1.45E205 8.99E206 5.83E206 5.29E206 5.67E206
75.00 4.77E205 1.50E205 1.23E205 8.22E206 5.83E206 5.53E206 5.95E206
80.00 3.82E205 1.32E205 1.12E205 7.89E206 5.96E206 5.71E206 6.03E206
85.00 3.23E205 1.23E205 1.06E205 7.89E206 6.24E206 5.97E206 6.10E206
90.00 2.87E205 1.20E205 1.05E205 8.11E206 6.65E206 6.30E206 6.24E206
95.00 2.64E205 1.18E205 1.05E205 8.40E206 7.05E206 6.60E206 6.34E206
105.00 2.41E205 1.21E205 1.10E205 9.27E206 8.06E206 7.35E206 6.68E206
120.00 2.32E205 1.32E205 1.23E205 1.08E205 9.71E206 8.58E206 7.36E206
135.00 2.37E205 1.47E205 1.39E205 1.27E205 1.15E205 9.81E206 7.93E206
150.00 2.44E205 1.60E205 1.53E205 1.43E205 1.31E205 1.09E205 8.54E206
165.00 2.51E205 1.70E205 1.64E205 1.54E205 1.42E205 1.17E205 9.02E206
180.00 2.53E205 1.74E205 1.67E205 1.58E205 1.46E205 1.20E205 9.22E206
total 2.98E201 1.96E201 1.80E201 1.48E201 1.12E201 9.09E202 8.10E202
rel ff 3.08E201 2.02E201 1.86E201 1.52E201 1.15E201 9.48E202 8.37E202
nrl ff 3.22E201 2.11E201 1.94E201 1.58E201 1.21E201 9.92E202 8.76E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Silver (Z547)
0.00 1.77E102 1.77E102 1.75E102 1.74E102 1.74E102 1.74E102 1.74E102
0.01 1.77E102 1.77E102 1.75E102 1.74E102 1.74E102 1.74E102 1.73E102
0.02 1.77E102 1.77E102 1.75E102 1.74E102 1.74E102 1.73E102 1.73E102
0.04 1.77E102 1.77E102 1.74E102 1.74E102 1.73E102 1.73E102 1.72E102
0.06 1.77E102 1.76E102 1.74E102 1.73E102 1.73E102 1.72E102 1.71E102
0.10 1.77E102 1.76E102 1.74E102 1.72E102 1.71E102 1.70E102 1.66E102
0.20 1.77E102 1.76E102 1.73E102 1.67E102 1.63E102 1.60E102 1.50E102
0.30 1.77E102 1.76E102 1.71E102 1.60E102 1.52E102 1.48E102 1.32E102
0.40 1.76E102 1.75E102 1.69E102 1.52E102 1.41E102 1.35E102 1.16E102
0.50 1.76E102 1.75E102 1.66E102 1.43E102 1.30E102 1.23E102 1.01E102
0.60 1.75E102 1.74E102 1.63E102 1.35E102 1.20E102 1.12E102 8.75E101
0.70 1.75E102 1.73E102 1.59E102 1.26E102 1.10E102 1.01E102 7.61E101
0.80 1.74E102 1.73E102 1.55E102 1.19E102 1.01E102 9.19E101 6.62E101
1.00 1.73E102 1.70E102 1.47E102 1.04E102 8.49E101 7.54E101 5.08E101
1.20 1.71E102 1.68E102 1.39E102 9.09E101 7.13E101 6.21E101 4.01E101
1.50 1.68E102 1.64E102 1.28E102 7.44E101 5.54E101 4.74E101 2.98E101
1.70 1.66E102 1.61E102 1.21E102 6.52E101 4.74E101 4.02E101 2.51E101
2.00 1.62E102 1.56E102 1.10E102 5.40E101 3.83E101 3.23E101 1.99E101
2.50 1.55E102 1.48E102 9.45E101 4.06E101 2.84E101 2.36E101 1.34E101
3.00 1.49E102 1.40E102 8.09E101 3.17E101 2.20E101 1.78E101 8.78E100
3.50 1.42E102 1.32E102 6.94E101 2.55E101 1.73E101 1.35E101 5.82E100
4.00 1.36E102 1.24E102 5.98E101 2.10E101 1.35E101 1.02E101 4.04E100
5.00 1.24E102 1.10E102 4.52E101 1.44E101 8.00E100 5.83E100 2.39E100
6.00 1.11E102 9.69E101 3.55E101 9.78E100 4.88E100 3.58E100 1.71E100
7.00 9.88E101 8.54E101 2.89E101 6.70E100 3.26E100 2.43E100 1.26E100
8.00 8.69E101 7.52E101 2.40E101 4.72E100 2.42E100 1.81E100 9.07E201
9.00 7.65E101 6.64E101 2.02E101 3.47E100 1.93E100 1.44E100 6.33E201
10.00 6.77E101 5.87E101 1.71E101 2.67E100 1.60E100 1.17E100 4.40E201
12.50 5.25E101 4.42E101 1.09E101 1.63E100 9.75E201 6.73E201 1.98E201
15.00 4.32E101 3.45E101 6.83E100 1.11E100 5.57E201 3.71E201 1.15E201
17.50 3.67E101 2.79E101 4.46E100 7.61E201 3.20E201 2.13E201 8.05E202
20.00 3.13E101 2.30E101 3.14E100 5.11E201 1.98E201 1.35E201 6.10E202
22.50 2.63E101 1.92E101 2.39E100 3.44E201 1.36E201 9.50E202 4.67E202
25.00 2.17E101 1.59E101 1.93E100 2.37E201 1.02E201 7.26E202 3.53E202
27.50 1.77E101 1.32E101 1.60E100 1.70E201 8.09E202 5.84E202 2.62E202
30.00 1.43E101 1.08E101 1.35E100 1.27E201 6.68E202 4.83E202 1.92E202
35.00 9.45E100 7.27E100 9.28E201 7.95E202 4.69E202 3.31E202 1.01E202
40.00 6.48E100 4.94E100 6.17E201 5.59E202 3.26E202 2.20E202 5.23E203
45.00 4.68E100 3.49E100 4.05E201 4.16E202 2.22E202 1.42E202 2.75E203
50.00 3.58E100 2.58E100 2.70E201 3.15E202 1.49E202 9.00E203 1.49E203
55.00 2.87E100 2.00E100 1.87E201 2.39E202 1.00E202 5.73E203 8.37E204
60.00 2.39E100 1.62E100 1.35E201 1.81E202 6.77E203 3.71E203 4.95E204
65.00 2.03E100 1.35E100 1.03E201 1.37E202 4.66E203 2.46E203 3.10E204
70.00 1.75E100 1.15E100 8.20E202 1.05E202 3.29E203 1.69E203 2.07E204
75.00 1.53E100 9.94E201 6.83E202 8.22E203 2.40E203 1.21E203 1.47E204
80.00 1.34E100 8.73E201 5.91E202 6.54E203 1.82E203 9.01E204 1.12E204
85.00 1.19E100 7.79E201 5.29E202 5.33E203 1.43E203 7.02E204 9.04E205
90.00 1.07E100 7.06E201 4.88E202 4.47E203 1.16E203 5.71E204 7.67E205
95.00 9.78E201 6.51E201 4.60E202 3.85E203 9.80E204 4.82E204 6.76E205
105.00 8.53E201 5.80E201 4.34E202 3.06E203 7.58E204 3.74E204 5.72E205
120.00 7.69E201 5.37E201 4.34E202 2.46E203 5.98E204 2.98E204 5.06E205
135.00 7.47E201 5.31E201 4.52E202 2.17E203 5.22E204 2.62E204 4.84E205
150.00 7.48E201 5.39E201 4.71E202 2.01E203 4.82E204 2.44E204 4.78E205
165.00 7.55E201 5.47E201 4.84E202 1.93E203 4.62E204 2.35E204 4.78E205
180.00 7.57E201 5.50E201 4.89E202 1.91E203 4.56E204 2.32E204 4.79E205
total 5.46E101 4.21E101 8.31E100 1.86E100 1.12E100 8.67E201 4.38E201
rel ff 5.27E101 3.95E101 8.17E100 1.89E100 1.14E100 8.86E201 4.49E201
nrl ff 5.40E101 4.05E101 8.48E100 1.97E100 1.19E100 9.28E201 4.71E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Silver (Z547)
0.00 1.73E102 1.73E102 1.73E102 1.73E102 1.73E102 1.73E102 1.73E102
0.01 1.73E102 1.73E102 1.73E102 1.73E102 1.73E102 1.73E102 1.73E102
0.02 1.73E102 1.73E102 1.73E102 1.72E102 1.72E102 1.72E102 1.71E102
0.04 1.72E102 1.71E102 1.71E102 1.70E102 1.69E102 1.68E102 1.67E102
0.06 1.70E102 1.68E102 1.67E102 1.66E102 1.64E102 1.62E102 1.60E102
0.10 1.64E102 1.59E102 1.58E102 1.55E102 1.51E102 1.47E102 1.45E102
0.20 1.44E102 1.33E102 1.31E102 1.26E102 1.18E102 1.12E102 1.08E102
0.30 1.23E102 1.10E102 1.07E102 9.99E101 9.00E101 8.27E101 7.80E101
0.40 1.05E102 8.95E101 8.65E101 7.89E101 6.87E101 6.15E101 5.72E101
0.50 8.89E101 7.30E101 6.99E101 6.25E101 5.31E101 4.68E101 4.31E101
0.60 7.53E101 5.97E101 5.69E101 5.01E101 4.19E101 3.68E101 3.40E101
0.70 6.41E101 4.94E101 4.68E101 4.09E101 3.41E101 3.01E101 2.81E101
0.80 5.48E101 4.15E101 3.92E101 3.41E101 2.84E101 2.53E101 2.38E101
1.00 4.12E101 3.07E101 2.90E101 2.51E101 2.08E101 1.82E101 1.68E101
1.20 3.23E101 2.40E101 2.26E101 1.94E101 1.55E101 1.27E101 1.10E101
1.50 2.37E101 1.73E101 1.61E101 1.34E101 9.75E100 7.10E100 5.47E100
1.70 1.97E101 1.37E101 1.27E101 1.02E101 7.10E100 4.97E100 3.72E100
2.00 1.49E101 9.55E100 8.67E100 6.72E100 4.54E100 3.25E100 2.56E100
2.50 9.17E100 5.18E100 4.62E100 3.49E100 2.53E100 2.18E100 2.13E100
3.00 5.73E100 3.14E100 2.80E100 2.17E100 1.72E100 1.69E100 1.86E100
3.50 3.81E100 2.22E100 2.01E100 1.61E100 1.29E100 1.19E100 1.19E100
4.00 2.76E100 1.76E100 1.62E100 1.33E100 9.87E201 7.44E201 5.87E201
5.00 1.73E100 1.19E100 1.10E100 8.76E201 5.36E201 2.87E201 1.58E201
6.00 1.19E100 7.26E201 6.51E201 4.81E201 2.77E201 1.53E201 9.17E202
7.00 8.13E201 4.16E201 3.62E201 2.54E201 1.56E201 1.11E201 9.07E202
8.00 5.42E201 2.48E201 2.12E201 1.48E201 1.02E201 9.28E202 1.00E201
9.00 3.63E201 1.62E201 1.39E201 9.96E202 7.54E202 7.85E202 9.61E202
10.00 2.51E201 1.18E201 1.03E201 7.66E202 6.06E202 6.29E202 7.44E202
12.50 1.23E201 7.34E202 6.71E202 5.43E202 3.97E202 2.88E202 2.17E202
15.00 7.79E202 5.27E202 4.89E202 3.95E202 2.43E202 1.25E202 6.45E203
17.50 5.56E202 3.58E202 3.26E202 2.46E202 1.33E202 6.08E203 2.90E203
20.00 4.07E202 2.29E202 2.01E202 1.38E202 6.85E203 3.17E203 1.63E203
22.50 2.94E202 1.41E202 1.20E202 7.56E203 3.50E203 1.69E203 9.58E204
25.00 2.08E202 8.66E203 7.10E203 4.17E203 1.82E203 9.00E204 5.49E204
27.50 1.44E202 5.32E203 4.25E203 2.35E203 9.67E204 4.80E204 3.04E204
30.00 9.88E203 3.29E203 2.57E203 1.35E203 5.31E204 2.61E204 1.67E204
35.00 4.59E203 1.30E203 9.84E204 4.81E204 1.72E204 7.98E205 4.97E205
40.00 2.16E203 5.45E204 4.05E204 1.89E204 6.40E205 2.87E205 1.75E205
45.00 1.05E203 2.46E204 1.81E204 8.34E205 2.86E205 1.33E205 8.38E206
50.00 5.37E204 1.21E204 8.89E205 4.17E205 1.53E205 7.79E206 5.35E206
55.00 2.90E204 6.53E205 4.87E205 2.40E205 1.01E205 6.04E206 4.78E206
60.00 1.69E204 3.98E205 3.02E205 1.60E205 7.87E206 5.64E206 5.17E206
65.00 1.07E204 2.69E205 2.09E205 1.19E205 6.75E206 5.53E206 5.61E206
70.00 7.34E205 2.03E205 1.62E205 9.97E206 6.34E206 5.69E206 6.07E206
75.00 5.46E205 1.68E205 1.38E205 9.06E206 6.32E206 5.93E206 6.39E206
80.00 4.36E205 1.48E205 1.24E205 8.67E206 6.43E206 6.12E206 6.47E206
85.00 3.68E205 1.38E205 1.18E205 8.63E206 6.72E206 6.40E206 6.57E206
90.00 3.27E205 1.33E205 1.16E205 8.83E206 7.13E206 6.75E206 6.74E206
95.00 3.00E205 1.31E205 1.16E205 9.11E206 7.55E206 7.07E206 6.86E206
105.00 2.72E205 1.33E205 1.21E205 1.00E205 8.59E206 7.87E206 7.24E206
120.00 2.61E205 1.44E205 1.33E205 1.16E205 1.03E205 9.17E206 7.98E206
135.00 2.64E205 1.59E205 1.50E205 1.35E205 1.22E205 1.05E205 8.59E206
150.00 2.71E205 1.73E205 1.65E205 1.52E205 1.38E205 1.16E205 9.23E206
165.00 2.78E205 1.83E205 1.75E205 1.63E205 1.49E205 1.24E205 9.74E206
180.00 2.80E205 1.87E205 1.79E205 1.68E205 1.54E205 1.28E205 9.95E206
total 3.16E201 2.07E201 1.91E201 1.56E201 1.18E201 9.62E202 8.59E202
rel ff 3.26E201 2.14E201 1.97E201 1.60E201 1.22E201 1.00E201 8.87E202
nrl ff 3.42E201 2.24E201 2.06E201 1.68E201 1.28E201 1.05E201 9.31E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Cadmium (Z548)
0.00 1.84E102 1.84E102 1.82E102 1.81E102 1.81E102 1.81E102 1.81E102
0.01 1.84E102 1.84E102 1.82E102 1.81E102 1.81E102 1.81E102 1.81E102
0.02 1.84E102 1.84E102 1.82E102 1.81E102 1.81E102 1.81E102 1.81E102
0.04 1.84E102 1.84E102 1.82E102 1.81E102 1.81E102 1.80E102 1.80E102
0.06 1.84E102 1.84E102 1.82E102 1.81E102 1.80E102 1.79E102 1.78E102
0.10 1.84E102 1.84E102 1.82E102 1.79E102 1.78E102 1.77E102 1.73E102
0.20 1.84E102 1.84E102 1.81E102 1.74E102 1.70E102 1.67E102 1.57E102
0.30 1.84E102 1.83E102 1.79E102 1.67E102 1.59E102 1.54E102 1.38E102
0.40 1.84E102 1.83E102 1.76E102 1.58E102 1.48E102 1.41E102 1.21E102
0.50 1.83E102 1.82E102 1.73E102 1.50E102 1.36E102 1.29E102 1.06E102
0.60 1.83E102 1.82E102 1.70E102 1.41E102 1.26E102 1.17E102 9.18E101
0.70 1.82E102 1.81E102 1.66E102 1.32E102 1.15E102 1.06E102 7.98E101
0.80 1.82E102 1.80E102 1.62E102 1.24E102 1.06E102 9.64E101 6.94E101
1.00 1.80E102 1.78E102 1.54E102 1.09E102 8.91E101 7.91E101 5.32E101
1.20 1.79E102 1.75E102 1.46E102 9.53E101 7.48E101 6.51E101 4.19E101
1.50 1.75E102 1.71E102 1.34E102 7.80E101 5.80E101 4.95E101 3.10E101
1.70 1.73E102 1.68E102 1.26E102 6.83E101 4.95E101 4.20E101 2.62E101
2.00 1.69E102 1.63E102 1.15E102 5.65E101 3.99E101 3.37E101 2.09E101
2.50 1.62E102 1.54E102 9.91E101 4.24E101 2.96E101 2.46E101 1.43E101
3.00 1.55E102 1.46E102 8.49E101 3.31E101 2.31E101 1.87E101 9.46E100
3.50 1.49E102 1.38E102 7.28E101 2.67E101 1.83E101 1.43E101 6.27E100
4.00 1.43E102 1.30E102 6.26E101 2.20E101 1.44E101 1.09E101 4.32E100
5.00 1.30E102 1.15E102 4.73E101 1.52E101 8.63E100 6.28E100 2.51E100
6.00 1.17E102 1.02E102 3.71E101 1.05E101 5.24E100 3.83E100 1.78E100
7.00 1.04E102 8.95E101 3.01E101 7.21E100 3.46E100 2.57E100 1.33E100
8.00 9.14E101 7.88E101 2.51E101 5.07E100 2.53E100 1.90E100 9.67E201
9.00 8.03E101 6.96E101 2.13E101 3.70E100 2.02E100 1.51E100 6.82E201
10.00 7.08E101 6.15E101 1.80E101 2.83E100 1.67E100 1.23E100 4.77E201
12.50 5.44E101 4.62E101 1.17E101 1.71E100 1.04E100 7.20E201 2.13E201
15.00 4.46E101 3.60E101 7.37E100 1.17E100 6.02E201 4.01E201 1.21E201
17.50 3.80E101 2.90E101 4.79E100 8.10E201 3.47E201 2.31E201 8.40E202
20.00 3.26E101 2.40E101 3.34E100 5.49E201 2.14E201 1.45E201 6.36E202
22.50 2.76E101 2.01E101 2.52E100 3.71E201 1.44E201 1.00E201 4.89E202
25.00 2.30E101 1.68E101 2.02E100 2.56E201 1.07E201 7.60E202 3.72E202
27.50 1.89E101 1.40E101 1.68E100 1.83E201 8.46E202 6.09E202 2.79E202
30.00 1.54E101 1.16E101 1.41E100 1.35E201 6.96E202 5.03E202 2.06E202
35.00 1.02E101 7.82E100 9.85E201 8.39E202 4.90E202 3.47E202 1.10E202
40.00 6.95E100 5.31E100 6.64E201 5.85E202 3.44E202 2.34E202 5.77E203
45.00 4.97E100 3.73E100 4.40E201 4.35E202 2.37E202 1.52E202 3.07E203
50.00 3.76E100 2.73E100 2.94E201 3.30E202 1.61E202 9.80E203 1.67E203
55.00 2.99E100 2.11E100 2.03E201 2.52E202 1.09E202 6.31E203 9.47E204
60.00 2.48E100 1.69E100 1.46E201 1.92E202 7.42E203 4.11E203 5.62E204
65.00 2.11E100 1.41E100 1.10E201 1.47E202 5.14E203 2.75E203 3.53E204
70.00 1.82E100 1.20E100 8.72E202 1.14E202 3.66E203 1.90E203 2.36E204
75.00 1.59E100 1.04E100 7.23E202 8.93E203 2.68E203 1.36E203 1.69E204
80.00 1.41E100 9.16E201 6.24E202 7.15E203 2.04E203 1.02E203 1.29E204
85.00 1.26E100 8.20E201 5.57E202 5.87E203 1.61E203 7.99E204 1.04E204
90.00 1.14E100 7.46E201 5.13E202 4.95E203 1.31E203 6.51E204 8.79E205
95.00 1.04E100 6.91E201 4.84E202 4.28E203 1.11E203 5.51E204 7.74E205
105.00 9.17E201 6.20E201 4.57E202 3.42E203 8.65E204 4.29E204 6.54E205
120.00 8.34E201 5.78E201 4.59E202 2.77E203 6.85E204 3.42E204 5.76E205
135.00 8.13E201 5.74E201 4.79E202 2.46E203 5.99E204 3.01E204 5.48E205
150.00 8.16E201 5.83E201 5.01E202 2.29E203 5.54E204 2.80E204 5.40E205
165.00 8.23E201 5.92E201 5.16E202 2.20E203 5.31E204 2.70E204 5.38E205
180.00 8.26E201 5.96E201 5.21E202 2.17E203 5.24E204 2.67E204 5.38E205
total 5.75E101 4.43E101 8.78E100 1.97E100 1.18E100 9.17E201 4.63E201
rel ff 5.55E101 4.16E101 8.62E100 1.99E100 1.20E100 9.37E201 4.75E201
nrl ff 5.70E101 4.28E101 8.97E100 2.09E100 1.26E100 9.84E201 4.99E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Cadmium (Z548)
0.00 1.81E102 1.81E102 1.81E102 1.81E102 1.81E102 1.80E102 1.80E102
0.01 1.81E102 1.81E102 1.81E102 1.81E102 1.80E102 1.80E102 1.80E102
0.02 1.80E102 1.80E102 1.80E102 1.80E102 1.79E102 1.79E102 1.79E102
0.04 1.79E102 1.78E102 1.78E102 1.77E102 1.76E102 1.75E102 1.75E102
0.06 1.77E102 1.75E102 1.75E102 1.73E102 1.71E102 1.69E102 1.67E102
0.10 1.71E102 1.66E102 1.65E102 1.62E102 1.58E102 1.54E102 1.51E102
0.20 1.50E102 1.40E102 1.37E102 1.32E102 1.23E102 1.17E102 1.13E102
0.30 1.29E102 1.15E102 1.12E102 1.05E102 9.44E101 8.67E101 8.18E101
0.40 1.10E102 9.39E101 9.07E101 8.27E101 7.20E101 6.45E101 5.99E101
0.50 9.32E101 7.65E101 7.33E101 6.55E101 5.55E101 4.89E101 4.50E101
0.60 7.90E101 6.26E101 5.96E101 5.24E101 4.38E101 3.83E101 3.53E101
0.70 6.71E101 5.17E101 4.89E101 4.27E101 3.55E101 3.14E101 2.93E101
0.80 5.73E101 4.33E101 4.09E101 3.55E101 2.96E101 2.64E101 2.49E101
1.00 4.30E101 3.20E101 3.02E101 2.61E101 2.17E101 1.92E101 1.79E101
1.20 3.37E101 2.51E101 2.36E101 2.04E101 1.64E101 1.36E101 1.19E101
1.50 2.48E101 1.82E101 1.70E101 1.42E101 1.05E101 7.67E100 5.92E100
1.70 2.07E101 1.46E101 1.36E101 1.10E101 7.67E100 5.33E100 3.96E100
2.00 1.58E101 1.03E101 9.36E100 7.28E100 4.88E100 3.42E100 2.63E100
2.50 9.85E100 5.60E100 4.98E100 3.76E100 2.68E100 2.25E100 2.15E100
3.00 6.16E100 3.33E100 2.97E100 2.28E100 1.80E100 1.77E100 1.97E100
3.50 4.07E100 2.32E100 2.09E100 1.67E100 1.35E100 1.28E100 1.34E100
4.00 2.91E100 1.83E100 1.68E100 1.37E100 1.04E100 8.15E201 6.75E201
5.00 1.81E100 1.25E100 1.16E100 9.32E201 5.78E201 3.13E201 1.73E201
6.00 1.26E100 7.83E201 7.05E201 5.26E201 3.01E201 1.61E201 9.32E202
7.00 8.66E201 4.54E201 3.96E201 2.79E201 1.68E201 1.14E201 8.86E202
8.00 5.83E201 2.70E201 2.31E201 1.60E201 1.08E201 9.50E202 9.88E202
9.00 3.92E201 1.74E201 1.49E201 1.06E201 7.89E202 8.12E202 9.87E202
10.00 2.70E201 1.25E201 1.08E201 7.98E202 6.28E202 6.62E202 8.02E202
12.50 1.31E201 7.59E202 6.92E202 5.57E202 4.13E202 3.13E202 2.49E202
15.00 8.15E202 5.48E202 5.10E202 4.13E202 2.59E202 1.37E202 7.25E203
17.50 5.80E202 3.79E202 3.46E202 2.64E202 1.45E202 6.66E203 3.16E203
20.00 4.27E202 2.46E202 2.17E202 1.52E202 7.60E203 3.49E203 1.76E203
22.50 3.12E202 1.54E202 1.31E202 8.41E203 3.93E203 1.88E203 1.04E203
25.00 2.22E202 9.53E203 7.85E203 4.67E203 2.06E203 1.01E203 6.07E204
27.50 1.56E202 5.90E203 4.73E203 2.65E203 1.10E203 5.44E204 3.41E204
30.00 1.08E202 3.67E203 2.89E203 1.53E203 6.07E204 2.98E204 1.89E204
35.00 5.09E203 1.47E203 1.11E203 5.48E204 1.97E204 9.18E205 5.71E205
40.00 2.42E203 6.19E204 4.61E204 2.16E204 7.33E205 3.28E205 2.00E205
45.00 1.19E203 2.80E204 2.07E204 9.52E205 3.25E205 1.50E205 9.41E206
50.00 6.10E204 1.38E204 1.01E204 4.74E205 1.72E205 8.66E206 5.88E206
55.00 3.31E204 7.45E205 5.54E205 2.71E205 1.12E205 6.61E206 5.18E206
60.00 1.93E204 4.52E205 3.43E205 1.80E205 8.68E206 6.12E206 5.54E206
65.00 1.22E204 3.04E205 2.36E205 1.33E205 7.39E206 5.98E206 6.01E206
70.00 8.38E205 2.29E205 1.82E205 1.11E205 6.91E206 6.13E206 6.51E206
75.00 6.23E205 1.88E205 1.54E205 1.00E205 6.85E206 6.38E206 6.86E206
80.00 4.97E205 1.66E205 1.39E205 9.52E206 6.95E206 6.57E206 6.96E206
85.00 4.19E205 1.53E205 1.31E205 9.44E206 7.24E206 6.86E206 7.08E206
90.00 3.72E205 1.48E205 1.28E205 9.63E206 7.66E206 7.24E206 7.27E206
95.00 3.40E205 1.45E205 1.27E205 9.90E206 8.09E206 7.58E206 7.41E206
105.00 3.08E205 1.47E205 1.32E205 1.08E205 9.17E206 8.42E206 7.83E206
120.00 2.92E205 1.57E205 1.45E205 1.25E205 1.09E205 9.79E206 8.64E206
135.00 2.95E205 1.73E205 1.62E205 1.45E205 1.29E205 1.11E205 9.29E206
150.00 3.01E205 1.87E205 1.77E205 1.61E205 1.45E205 1.23E205 9.96E206
165.00 3.08E205 1.97E205 1.88E205 1.73E205 1.57E205 1.32E205 1.05E205
180.00 3.10E205 2.01E205 1.92E205 1.78E205 1.62E205 1.35E205 1.07E205
total 3.34E201 2.19E201 2.02E201 1.65E201 1.25E201 1.02E201 9.09E202
rel ff 3.44E201 2.26E201 2.08E201 1.70E201 1.29E201 1.06E201 9.38E202
nrl ff 3.62E201 2.37E201 2.19E201 1.79E201 1.36E201 1.12E201 9.87E202
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Indium (Z549)
0.00 1.92E102 1.92E102 1.90E102 1.89E102 1.89E102 1.89E102 1.88E102
0.01 1.92E102 1.92E102 1.90E102 1.89E102 1.89E102 1.88E102 1.88E102
0.02 1.92E102 1.92E102 1.90E102 1.89E102 1.88E102 1.88E102 1.88E102
0.04 1.92E102 1.92E102 1.90E102 1.89E102 1.88E102 1.88E102 1.87E102
0.06 1.92E102 1.92E102 1.90E102 1.88E102 1.87E102 1.87E102 1.85E102
0.10 1.92E102 1.92E102 1.89E102 1.87E102 1.85E102 1.84E102 1.81E102
0.20 1.92E102 1.91E102 1.88E102 1.82E102 1.77E102 1.74E102 1.63E102
0.30 1.92E102 1.91E102 1.86E102 1.74E102 1.66E102 1.61E102 1.44E102
0.40 1.91E102 1.91E102 1.84E102 1.65E102 1.54E102 1.48E102 1.27E102
0.50 1.91E102 1.90E102 1.81E102 1.56E102 1.42E102 1.35E102 1.10E102
0.60 1.90E102 1.89E102 1.77E102 1.47E102 1.31E102 1.23E102 9.61E101
0.70 1.90E102 1.88E102 1.73E102 1.38E102 1.21E102 1.11E102 8.36E101
0.80 1.89E102 1.87E102 1.69E102 1.30E102 1.11E102 1.01E102 7.27E101
1.00 1.88E102 1.85E102 1.60E102 1.14E102 9.33E101 8.28E101 5.56E101
1.20 1.86E102 1.83E102 1.52E102 9.98E101 7.84E101 6.81E101 4.37E101
1.50 1.83E102 1.78E102 1.40E102 8.17E101 6.07E101 5.18E101 3.23E101
1.70 1.80E102 1.75E102 1.32E102 7.16E101 5.18E101 4.39E101 2.73E101
2.00 1.76E102 1.70E102 1.21E102 5.91E101 4.17E101 3.51E101 2.18E101
2.50 1.69E102 1.61E102 1.04E102 4.43E101 3.08E101 2.57E101 1.51E101
3.00 1.62E102 1.52E102 8.89E101 3.45E101 2.41E101 1.97E101 1.01E101
3.50 1.55E102 1.44E102 7.63E101 2.79E101 1.92E101 1.51E101 6.74E100
4.00 1.49E102 1.36E102 6.56E101 2.30E101 1.53E101 1.16E101 4.62E100
5.00 1.36E102 1.20E102 4.95E101 1.61E101 9.26E100 6.74E100 2.64E100
6.00 1.23E102 1.06E102 3.87E101 1.12E101 5.62E100 4.09E100 1.86E100
7.00 1.09E102 9.37E101 3.14E101 7.73E100 3.68E100 2.72E100 1.40E100
8.00 9.59E101 8.25E101 2.62E101 5.44E100 2.67E100 2.00E100 1.03E100
9.00 8.42E101 7.28E101 2.23E101 3.96E100 2.11E100 1.58E100 7.33E201
10.00 7.41E101 6.43E101 1.90E101 3.00E100 1.74E100 1.29E100 5.15E201
12.50 5.65E101 4.82E101 1.24E101 1.79E100 1.10E100 7.66E201 2.29E201
15.00 4.61E101 3.75E101 7.93E100 1.23E100 6.48E201 4.33E201 1.28E201
17.50 3.93E101 3.03E101 5.14E100 8.59E201 3.76E201 2.49E201 8.78E202
20.00 3.39E101 2.51E101 3.55E100 5.88E201 2.30E201 1.55E201 6.62E202
22.50 2.89E101 2.11E101 2.65E100 4.00E201 1.54E201 1.06E201 5.11E202
25.00 2.43E101 1.77E101 2.12E100 2.76E201 1.13E201 7.98E202 3.92E202
27.50 2.01E101 1.48E101 1.76E100 1.96E201 8.86E202 6.36E202 2.96E202
30.00 1.65E101 1.23E101 1.48E100 1.45E201 7.26E202 5.24E202 2.21E202
35.00 1.10E101 8.38E100 1.04E100 8.88E202 5.11E202 3.64E202 1.19E202
40.00 7.44E100 5.70E100 7.11E201 6.14E202 3.61E202 2.47E202 6.35E203
45.00 5.28E100 3.98E100 4.75E201 4.54E202 2.51E202 1.63E202 3.41E203
50.00 3.96E100 2.90E100 3.19E201 3.46E202 1.72E202 1.06E202 1.88E203
55.00 3.13E100 2.22E100 2.19E201 2.65E202 1.18E202 6.90E203 1.07E203
60.00 2.58E100 1.78E100 1.57E201 2.04E202 8.09E203 4.54E203 6.37E204
65.00 2.19E100 1.47E100 1.18E201 1.57E202 5.65E203 3.05E203 4.01E204
70.00 1.89E100 1.25E100 9.30E202 1.22E202 4.04E203 2.12E203 2.69E204
75.00 1.66E100 1.08E100 7.67E202 9.66E203 2.98E203 1.53E203 1.92E204
80.00 1.47E100 9.58E201 6.59E202 7.79E203 2.28E203 1.15E203 1.47E204
85.00 1.32E100 8.60E201 5.87E202 6.43E203 1.80E203 9.05E204 1.18E204
90.00 1.20E100 7.86E201 5.39E202 5.45E203 1.48E203 7.40E204 1.00E204
95.00 1.10E100 7.29E201 5.08E202 4.73E203 1.26E203 6.27E204 8.84E205
105.00 9.80E201 6.59E201 4.80E202 3.81E203 9.83E204 4.90E204 7.46E205
120.00 8.99E201 6.19E201 4.83E202 3.12E203 7.82E204 3.92E204 6.55E205
135.00 8.80E201 6.18E201 5.07E202 2.77E203 6.85E204 3.45E204 6.20E205
150.00 8.85E201 6.29E201 5.31E202 2.59E203 6.34E204 3.21E204 6.08E205
165.00 8.94E201 6.39E201 5.48E202 2.49E203 6.08E204 3.09E204 6.05E205
180.00 8.97E201 6.43E201 5.53E202 2.46E203 6.00E204 3.05E204 6.05E205
total 6.05E101 4.67E101 9.27E100 2.08E100 1.25E100 9.68E201 4.89E201
rel ff 5.84E101 4.38E101 9.08E100 2.10E100 1.27E100 9.90E201 5.02E201
nrl ff 6.00E101 4.51E101 9.46E100 2.21E100 1.33E100 1.04E100 5.28E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Indium (Z549)
0.00 1.88E102 1.88E102 1.88E102 1.88E102 1.88E102 1.88E102 1.88E102
0.01 1.88E102 1.88E102 1.88E102 1.88E102 1.88E102 1.88E102 1.87E102
0.02 1.88E102 1.88E102 1.88E102 1.87E102 1.87E102 1.87E102 1.86E102
0.04 1.87E102 1.85E102 1.85E102 1.85E102 1.83E102 1.82E102 1.82E102
0.06 1.84E102 1.82E102 1.82E102 1.80E102 1.78E102 1.76E102 1.74E102
0.10 1.78E102 1.73E102 1.72E102 1.69E102 1.64E102 1.60E102 1.58E102
0.20 1.56E102 1.46E102 1.43E102 1.37E102 1.29E102 1.22E102 1.18E102
0.30 1.35E102 1.20E102 1.17E102 1.10E102 9.88E101 9.08E101 8.56E101
0.40 1.15E102 9.83E101 9.49E101 8.66E101 7.54E101 6.75E101 6.26E101
0.50 9.76E101 8.01E101 7.67E101 6.86E101 5.81E101 5.11E101 4.69E101
0.60 8.27E101 6.55E101 6.23E101 5.48E101 4.57E101 4.00E101 3.68E101
0.70 7.03E101 5.41E101 5.12E101 4.46E101 3.70E101 3.27E101 3.05E101
0.80 6.00E101 4.52E101 4.27E101 3.70E101 3.09E101 2.75E101 2.59E101
1.00 4.49E101 3.33E101 3.14E101 2.72E101 2.27E101 2.02E101 1.90E101
1.20 3.51E101 2.62E101 2.47E101 2.13E101 1.72E101 1.45E101 1.28E101
1.50 2.59E101 1.91E101 1.79E101 1.51E101 1.12E101 8.26E100 6.41E100
1.70 2.17E101 1.55E101 1.44E101 1.18E101 8.24E100 5.72E100 4.23E100
2.00 1.67E101 1.10E101 1.01E101 7.85E100 5.25E100 3.62E100 2.73E100
2.50 1.05E101 6.03E100 5.37E100 4.04E100 2.84E100 2.33E100 2.17E100
3.00 6.61E100 3.55E100 3.15E100 2.41E100 1.88E100 1.85E100 2.06E100
3.50 4.35E100 2.43E100 2.18E100 1.73E100 1.40E100 1.37E100 1.47E100
4.00 3.09E100 1.90E100 1.74E100 1.42E100 1.09E100 8.88E201 7.68E201
5.00 1.90E100 1.32E100 1.22E100 9.86E201 6.21E201 3.41E201 1.92E201
6.00 1.32E100 8.39E201 7.59E201 5.71E201 3.27E201 1.71E201 9.61E202
7.00 9.20E201 4.93E201 4.32E201 3.05E201 1.82E201 1.18E201 8.73E202
8.00 6.26E201 2.93E201 2.52E201 1.74E201 1.15E201 9.73E202 9.71E202
9.00 4.23E201 1.88E201 1.60E201 1.13E201 8.28E202 8.37E202 1.00E201
10.00 2.92E201 1.32E201 1.14E201 8.35E202 6.53E202 6.93E202 8.52E202
12.50 1.39E201 7.87E202 7.14E202 5.71E202 4.28E202 3.39E202 2.83E202
15.00 8.54E202 5.70E202 5.29E202 4.30E202 2.74E202 1.49E202 8.17E203
17.50 6.05E202 3.99E202 3.66E202 2.82E202 1.57E202 7.29E203 3.46E203
20.00 4.47E202 2.63E202 2.33E202 1.65E202 8.39E203 3.83E203 1.90E203
22.50 3.29E202 1.67E202 1.43E202 9.30E203 4.39E203 2.08E203 1.13E203
25.00 2.37E202 1.04E202 8.65E203 5.22E203 2.32E203 1.13E203 6.68E204
27.50 1.68E202 6.51E203 5.26E203 2.98E203 1.25E203 6.15E204 3.80E204
30.00 1.17E202 4.09E203 3.23E203 1.73E203 6.91E204 3.38E204 2.14E204
35.00 5.61E203 1.65E203 1.26E203 6.23E204 2.26E204 1.05E204 6.54E205
40.00 2.70E203 7.02E204 5.23E204 2.46E204 8.38E205 3.76E205 2.28E205
45.00 1.34E203 3.19E204 2.35E204 1.08E204 3.69E205 1.69E205 1.06E205
50.00 6.90E204 1.57E204 1.16E204 5.38E205 1.94E205 9.64E206 6.49E206
55.00 3.76E204 8.47E205 6.29E205 3.06E205 1.25E205 7.27E206 5.63E206
60.00 2.20E204 5.13E205 3.88E205 2.02E205 9.59E206 6.65E206 5.96E206
65.00 1.39E204 3.44E205 2.66E205 1.49E205 8.12E206 6.47E206 6.45E206
70.00 9.54E205 2.58E205 2.05E205 1.23E205 7.55E206 6.62E206 6.99E206
75.00 7.09E205 2.12E205 1.72E205 1.10E205 7.44E206 6.86E206 7.37E206
80.00 5.65E205 1.86E205 1.54E205 1.05E205 7.52E206 7.06E206 7.48E206
85.00 4.76E205 1.71E205 1.45E205 1.03E205 7.81E206 7.37E206 7.63E206
90.00 4.22E205 1.64E205 1.42E205 1.05E205 8.24E206 7.77E206 7.84E206
95.00 3.86E205 1.60E205 1.40E205 1.08E205 8.68E206 8.13E206 8.00E206
105.00 3.47E205 1.62E205 1.45E205 1.17E205 9.80E206 9.01E206 8.47E206
120.00 3.28E205 1.72E205 1.57E205 1.34E205 1.16E205 1.05E205 9.34E206
135.00 3.29E205 1.88E205 1.75E205 1.54E205 1.36E205 1.19E205 1.00E205
150.00 3.34E205 2.02E205 1.91E205 1.72E205 1.53E205 1.31E205 1.07E205
165.00 3.40E205 2.13E205 2.02E205 1.84E205 1.66E205 1.40E205 1.13E205
180.00 3.43E205 2.17E205 2.06E205 1.89E205 1.70E205 1.44E205 1.15E205
total 3.52E201 2.31E201 2.13E201 1.74E201 1.32E201 1.07E201 9.61E202
rel ff 3.64E201 2.39E201 2.20E201 1.79E201 1.36E201 1.12E201 9.91E202
nrl ff 3.83E201 2.51E201 2.32E201 1.89E201 1.44E201 1.18E201 1.05E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Tin (Z550)
0.00 2.00E102 1.99E102 1.98E102 1.97E102 1.96E102 1.96E102 1.96E102
0.01 2.00E102 1.99E102 1.98E102 1.96E102 1.96E102 1.96E102 1.96E102
0.02 2.00E102 1.99E102 1.97E102 1.96E102 1.96E102 1.96E102 1.96E102
0.04 2.00E102 1.99E102 1.97E102 1.96E102 1.96E102 1.96E102 1.95E102
0.06 2.00E102 1.99E102 1.97E102 1.96E102 1.95E102 1.95E102 1.93E102
0.10 2.00E102 1.99E102 1.97E102 1.95E102 1.93E102 1.92E102 1.88E102
0.20 1.99E102 1.99E102 1.96E102 1.89E102 1.84E102 1.81E102 1.70E102
0.30 1.99E102 1.99E102 1.94E102 1.81E102 1.73E102 1.68E102 1.51E102
0.40 1.99E102 1.98E102 1.91E102 1.72E102 1.61E102 1.54E102 1.32E102
0.50 1.99E102 1.98E102 1.88E102 1.63E102 1.49E102 1.41E102 1.15E102
0.60 1.98E102 1.97E102 1.84E102 1.53E102 1.37E102 1.28E102 1.00E102
0.70 1.97E102 1.96E102 1.80E102 1.44E102 1.26E102 1.16E102 8.74E101
0.80 1.97E102 1.95E102 1.76E102 1.36E102 1.16E102 1.05E102 7.60E101
1.00 1.95E102 1.93E102 1.67E102 1.19E102 9.75E101 8.66E101 5.82E101
1.20 1.93E102 1.90E102 1.58E102 1.04E102 8.20E101 7.13E101 4.56E101
1.50 1.90E102 1.85E102 1.46E102 8.54E101 6.35E101 5.41E101 3.37E101
1.70 1.87E102 1.82E102 1.38E102 7.48E101 5.41E101 4.58E101 2.85E101
2.00 1.83E102 1.77E102 1.26E102 6.18E101 4.35E101 3.66E101 2.28E101
2.50 1.76E102 1.68E102 1.08E102 4.62E101 3.21E101 2.69E101 1.60E101
3.00 1.68E102 1.59E102 9.30E101 3.60E101 2.52E101 2.06E101 1.08E101
3.50 1.61E102 1.50E102 7.98E101 2.91E101 2.02E101 1.60E101 7.23E100
4.00 1.55E102 1.42E102 6.86E101 2.41E101 1.61E101 1.23E101 4.95E100
5.00 1.42E102 1.26E102 5.17E101 1.69E101 9.91E100 7.22E100 2.78E100
6.00 1.28E102 1.11E102 4.04E101 1.19E101 6.03E100 4.38E100 1.94E100
7.00 1.14E102 9.79E101 3.28E101 8.25E100 3.91E100 2.88E100 1.46E100
8.00 1.00E102 8.62E101 2.74E101 5.82E100 2.81E100 2.10E100 1.09E100
9.00 8.81E101 7.61E101 2.33E101 4.22E100 2.21E100 1.65E100 7.83E201
10.00 7.74E101 6.72E101 1.99E101 3.19E100 1.82E100 1.35E100 5.55E201
12.50 5.87E101 5.03E101 1.32E101 1.89E100 1.16E100 8.13E201 2.47E201
15.00 4.77E101 3.91E101 8.50E100 1.29E100 6.95E201 4.66E201 1.36E201
17.50 4.06E101 3.15E101 5.51E100 9.09E201 4.06E201 2.69E201 9.18E202
20.00 3.51E101 2.61E101 3.78E100 6.28E201 2.48E201 1.66E201 6.89E202
22.50 3.02E101 2.20E101 2.80E100 4.30E201 1.65E201 1.13E201 5.33E202
25.00 2.55E101 1.86E101 2.22E100 2.97E201 1.19E201 8.39E202 4.11E202
27.50 2.13E101 1.56E101 1.84E100 2.11E201 9.30E202 6.64E202 3.13E202
30.00 1.75E101 1.30E101 1.55E100 1.55E201 7.57E202 5.46E202 2.35E202
35.00 1.17E101 8.93E100 1.10E100 9.40E202 5.33E202 3.80E202 1.29E202
40.00 7.95E100 6.09E100 7.59E201 6.44E202 3.79E202 2.61E202 6.96E203
45.00 5.62E100 4.24E100 5.11E201 4.75E202 2.66E202 1.75E202 3.78E203
50.00 4.18E100 3.08E100 3.45E201 3.62E202 1.84E202 1.15E202 2.09E203
55.00 3.27E100 2.34E100 2.37E201 2.78E202 1.27E202 7.53E203 1.20E203
60.00 2.68E100 1.86E100 1.70E201 2.15E202 8.79E203 4.99E203 7.19E204
65.00 2.27E100 1.54E100 1.27E201 1.67E202 6.19E203 3.38E203 4.54E204
70.00 1.96E100 1.30E100 9.93E202 1.31E202 4.46E203 2.36E203 3.06E204
75.00 1.72E100 1.13E100 8.15E202 1.04E202 3.31E203 1.71E203 2.19E204
80.00 1.53E100 9.99E201 6.97E202 8.45E203 2.54E203 1.30E203 1.67E204
85.00 1.38E100 8.99E201 6.19E202 7.02E203 2.02E203 1.02E203 1.35E204
90.00 1.26E100 8.24E201 5.67E202 5.98E203 1.66E203 8.37E204 1.14E204
95.00 1.16E100 7.67E201 5.34E202 5.21E203 1.42E203 7.12E204 1.01E204
105.00 1.04E100 6.97E201 5.05E202 4.23E203 1.11E203 5.58E204 8.48E205
120.00 9.63E201 6.60E201 5.09E202 3.49E203 8.89E204 4.48E204 7.42E205
135.00 9.49E201 6.62E201 5.35E202 3.12E203 7.81E204 3.95E204 7.00E205
150.00 9.56E201 6.75E201 5.62E202 2.92E203 7.23E204 3.67E204 6.84E205
165.00 9.66E201 6.87E201 5.80E202 2.81E203 6.93E204 3.53E204 6.80E205
180.00 9.71E201 6.91E201 5.86E202 2.78E203 6.84E204 3.49E204 6.79E205
total 6.36E101 4.90E101 9.78E100 2.20E100 1.32E100 1.02E100 5.16E201
rel ff 6.13E101 4.60E101 9.56E100 2.22E100 1.34E100 1.04E100 5.29E201
nrl ff 6.30E101 4.75E101 9.98E100 2.33E100 1.41E100 1.10E100 5.59E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Tin (Z550)
0.00 1.96E102 1.96E102 1.96E102 1.96E102 1.96E102 1.96E102 1.96E102
0.01 1.96E102 1.96E102 1.96E102 1.96E102 1.96E102 1.95E102 1.95E102
0.02 1.96E102 1.95E102 1.95E102 1.95E102 1.95E102 1.94E102 1.94E102
0.04 1.94E102 1.93E102 1.93E102 1.92E102 1.91E102 1.90E102 1.89E102
0.06 1.92E102 1.90E102 1.89E102 1.88E102 1.85E102 1.83E102 1.81E102
0.10 1.85E102 1.80E102 1.79E102 1.76E102 1.71E102 1.67E102 1.64E102
0.20 1.63E102 1.52E102 1.50E102 1.43E102 1.34E102 1.28E102 1.23E102
0.30 1.41E102 1.26E102 1.22E102 1.14E102 1.03E102 9.49E101 8.95E101
0.40 1.20E102 1.03E102 9.92E101 9.05E101 7.89E101 7.06E101 6.55E101
0.50 1.02E102 8.38E101 8.02E101 7.17E101 6.07E101 5.34E101 4.90E101
0.60 8.65E101 6.85E101 6.52E101 5.73E101 4.78E101 4.17E101 3.84E101
0.70 7.35E101 5.65E101 5.35E101 4.66E101 3.86E101 3.40E101 3.17E101
0.80 6.27E101 4.72E101 4.46E101 3.87E101 3.22E101 2.87E101 2.70E101
1.00 4.69E101 3.48E101 3.28E101 2.84E101 2.37E101 2.12E101 2.00E101
1.20 3.66E101 2.73E101 2.57E101 2.22E101 1.81E101 1.54E101 1.37E101
1.50 2.70E101 2.01E101 1.88E101 1.59E101 1.19E101 8.87E100 6.93E100
1.70 2.27E101 1.64E101 1.52E101 1.25E101 8.82E100 6.14E100 4.54E100
2.00 1.75E101 1.18E101 1.07E101 8.43E100 5.63E100 3.84E100 2.85E100
2.50 1.12E101 6.48E100 5.78E100 4.34E100 3.01E100 2.42E100 2.19E100
3.00 7.07E100 3.79E100 3.35E100 2.55E100 1.97E100 1.92E100 2.12E100
3.50 4.64E100 2.55E100 2.29E100 1.80E100 1.46E100 1.45E100 1.60E100
4.00 3.27E100 1.98E100 1.81E100 1.47E100 1.14E100 9.61E201 8.65E201
5.00 1.99E100 1.38E100 1.28E100 1.04E100 6.63E201 3.73E201 2.15E201
6.00 1.38E100 8.94E201 8.13E201 6.16E201 3.54E201 1.83E201 1.01E201
7.00 9.74E201 5.34E201 4.69E201 3.34E201 1.96E201 1.23E201 8.65E202
8.00 6.69E201 3.19E201 2.74E201 1.89E201 1.23E201 9.98E202 9.53E202
9.00 4.55E201 2.02E201 1.73E201 1.21E201 8.71E202 8.60E202 1.01E201
10.00 3.14E201 1.41E201 1.21E201 8.78E202 6.80E202 7.21E202 8.92E202
12.50 1.48E201 8.17E202 7.38E202 5.85E202 4.44E202 3.65E202 3.19E202
15.00 8.96E202 5.90E202 5.48E202 4.46E202 2.90E202 1.63E202 9.23E203
17.50 6.31E202 4.19E202 3.85E202 3.00E202 1.70E202 7.96E203 3.81E203
20.00 4.67E202 2.80E202 2.50E202 1.79E202 9.22E203 4.20E203 2.06E203
22.50 3.46E202 1.80E202 1.55E202 1.02E202 4.89E203 2.29E203 1.23E203
25.00 2.52E202 1.14E202 9.50E203 5.81E203 2.60E203 1.26E203 7.31E204
27.50 1.80E202 7.17E203 5.82E203 3.33E203 1.41E203 6.91E204 4.22E204
30.00 1.27E202 4.53E203 3.59E203 1.95E203 7.85E204 3.83E204 2.40E204
35.00 6.17E203 1.85E203 1.42E203 7.07E204 2.58E204 1.20E204 7.46E205
40.00 3.01E203 7.92E204 5.93E204 2.80E204 9.57E205 4.29E205 2.61E205
45.00 1.50E203 3.62E204 2.67E204 1.23E204 4.19E205 1.91E205 1.19E205
50.00 7.79E204 1.78E204 1.31E204 6.11E205 2.18E205 1.07E205 7.18E206
55.00 4.26E204 9.62E205 7.14E205 3.46E205 1.39E205 8.00E206 6.13E206
60.00 2.50E204 5.82E205 4.39E205 2.27E205 1.06E205 7.25E206 6.43E206
65.00 1.58E204 3.89E205 3.00E205 1.66E205 8.92E206 7.02E206 6.94E206
70.00 1.08E204 2.91E205 2.30E205 1.36E205 8.25E206 7.15E206 7.52E206
75.00 8.05E205 2.37E205 1.92E205 1.22E205 8.09E206 7.40E206 7.92E206
80.00 6.42E205 2.08E205 1.72E205 1.15E205 8.15E206 7.60E206 8.05E206
85.00 5.40E205 1.91E205 1.61E205 1.13E205 8.43E206 7.92E206 8.21E206
90.00 4.78E205 1.82E205 1.57E205 1.15E205 8.88E206 8.34E206 8.45E206
95.00 4.36E205 1.78E205 1.55E205 1.17E205 9.33E206 8.71E206 8.63E206
105.00 3.91E205 1.78E205 1.59E205 1.26E205 1.05E205 9.64E206 9.14E206
120.00 3.67E205 1.88E205 1.71E205 1.44E205 1.24E205 1.12E205 1.01E205
135.00 3.66E205 2.04E205 1.90E205 1.65E205 1.45E205 1.26E205 1.08E205
150.00 3.71E205 2.19E205 2.05E205 1.83E205 1.62E205 1.39E205 1.16E205
165.00 3.77E205 2.30E205 2.17E205 1.96E205 1.75E205 1.49E205 1.22E205
180.00 3.79E205 2.34E205 2.21E205 2.00E205 1.80E205 1.53E205 1.24E205
total 3.72E201 2.44E201 2.25E201 1.84E201 1.39E201 1.13E201 1.01E201
rel ff 3.84E201 2.52E201 2.32E201 1.89E201 1.44E201 1.18E201 1.05E201
nrl ff 4.05E201 2.66E201 2.45E201 2.00E201 1.52E201 1.25E201 1.11E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Antimony (Z551)
0.00 2.08E102 2.07E102 2.06E102 2.04E102 2.04E102 2.04E102 2.04E102
0.01 2.08E102 2.07E102 2.06E102 2.04E102 2.04E102 2.04E102 2.04E102
0.02 2.08E102 2.07E102 2.05E102 2.04E102 2.04E102 2.04E102 2.04E102
0.04 2.08E102 2.07E102 2.05E102 2.04E102 2.04E102 2.04E102 2.03E102
0.06 2.08E102 2.07E102 2.05E102 2.04E102 2.03E102 2.02E102 2.01E102
0.10 2.08E102 2.07E102 2.05E102 2.02E102 2.01E102 1.99E102 1.95E102
0.20 2.07E102 2.07E102 2.04E102 1.96E102 1.91E102 1.88E102 1.76E102
0.30 2.07E102 2.07E102 2.01E102 1.88E102 1.79E102 1.74E102 1.56E102
0.40 2.07E102 2.06E102 1.98E102 1.78E102 1.67E102 1.60E102 1.37E102
0.50 2.06E102 2.05E102 1.95E102 1.69E102 1.54E102 1.46E102 1.20E102
0.60 2.06E102 2.05E102 1.91E102 1.59E102 1.42E102 1.33E102 1.04E102
0.70 2.05E102 2.04E102 1.87E102 1.50E102 1.31E102 1.21E102 9.07E101
0.80 2.04E102 2.02E102 1.83E102 1.41E102 1.20E102 1.09E102 7.90E101
1.00 2.03E102 2.00E102 1.73E102 1.24E102 1.01E102 8.99E101 6.07E101
1.20 2.01E102 1.97E102 1.64E102 1.08E102 8.51E101 7.41E101 4.77E101
1.50 1.97E102 1.92E102 1.51E102 8.87E101 6.62E101 5.65E101 3.52E101
1.70 1.94E102 1.89E102 1.43E102 7.78E101 5.65E101 4.79E101 2.96E101
2.00 1.90E102 1.83E102 1.31E102 6.44E101 4.55E101 3.83E101 2.36E101
2.50 1.82E102 1.74E102 1.13E102 4.83E101 3.35E101 2.80E101 1.66E101
3.00 1.75E102 1.65E102 9.65E101 3.76E101 2.61E101 2.14E101 1.15E101
3.50 1.68E102 1.56E102 8.29E101 3.03E101 2.08E101 1.66E101 7.80E100
4.00 1.61E102 1.47E102 7.14E101 2.50E101 1.67E101 1.29E101 5.39E100
5.00 1.47E102 1.30E102 5.41E101 1.76E101 1.05E101 7.73E100 2.98E100
6.00 1.33E102 1.15E102 4.23E101 1.25E101 6.55E100 4.75E100 2.02E100
7.00 1.18E102 1.01E102 3.42E101 8.80E100 4.26E100 3.12E100 1.50E100
8.00 1.04E102 8.94E101 2.84E101 6.27E100 3.02E100 2.24E100 1.13E100
9.00 9.19E101 7.90E101 2.41E101 4.57E100 2.32E100 1.73E100 8.31E201
10.00 8.10E101 6.99E101 2.06E101 3.45E100 1.88E100 1.39E100 5.98E201
12.50 6.14E101 5.26E101 1.39E101 1.99E100 1.20E100 8.49E201 2.69E201
15.00 4.95E101 4.08E101 9.11E100 1.34E100 7.42E201 5.00E201 1.45E201
17.50 4.18E101 3.28E101 6.00E100 9.47E201 4.42E201 2.93E201 9.58E202
20.00 3.60E101 2.71E101 4.12E100 6.64E201 2.71E201 1.81E201 7.10E202
22.50 3.09E101 2.27E101 3.01E100 4.61E201 1.78E201 1.21E201 5.49E202
25.00 2.63E101 1.92E101 2.35E100 3.22E201 1.27E201 8.87E202 4.27E202
27.50 2.21E101 1.62E101 1.91E100 2.29E201 9.75E202 6.92E202 3.28E202
30.00 1.84E101 1.36E101 1.60E100 1.68E201 7.85E202 5.63E202 2.49E202
35.00 1.26E101 9.51E100 1.14E100 1.00E201 5.49E202 3.92E202 1.39E202
40.00 8.64E100 6.58E100 8.01E201 6.76E202 3.93E202 2.73E202 7.62E203
45.00 6.12E100 4.62E100 5.50E201 4.93E202 2.79E202 1.85E202 4.18E203
50.00 4.53E100 3.35E100 3.75E201 3.74E202 1.95E202 1.23E202 2.33E203
55.00 3.51E100 2.53E100 2.60E201 2.89E202 1.36E202 8.19E203 1.35E203
60.00 2.84E100 1.99E100 1.85E201 2.25E202 9.53E203 5.48E203 8.11E204
65.00 2.38E100 1.62E100 1.38E201 1.76E202 6.76E203 3.74E203 5.14E204
70.00 2.04E100 1.37E100 1.07E201 1.39E202 4.90E203 2.63E203 3.47E204
75.00 1.78E100 1.18E100 8.73E202 1.11E202 3.66E203 1.92E203 2.49E204
80.00 1.59E100 1.04E100 7.41E202 9.11E203 2.82E203 1.46E203 1.91E204
85.00 1.44E100 9.40E201 6.54E202 7.62E203 2.25E203 1.15E203 1.54E204
90.00 1.32E100 8.64E201 5.96E202 6.52E203 1.86E203 9.46E204 1.30E204
95.00 1.23E100 8.09E201 5.59E202 5.72E203 1.59E203 8.06E204 1.15E204
105.00 1.12E100 7.44E201 5.26E202 4.68E203 1.25E203 6.34E204 9.64E205
120.00 1.06E100 7.17E201 5.30E202 3.89E203 1.01E203 5.10E204 8.41E205
135.00 1.06E100 7.28E201 5.58E202 3.49E203 8.86E204 4.50E204 7.90E205
150.00 1.08E100 7.49E201 5.88E202 3.28E203 8.22E204 4.18E204 7.70E205
165.00 1.09E100 7.66E201 6.08E202 3.17E203 7.89E204 4.02E204 7.63E205
180.00 1.10E100 7.72E201 6.15E202 3.13E203 7.78E204 3.97E204 7.61E205
total 6.69E101 5.16E101 1.03E101 2.31E100 1.39E100 1.07E100 5.43E201
rel ff 6.43E101 4.83E101 1.01E101 2.33E100 1.41E100 1.10E100 5.58E201
nrl ff 6.62E101 4.99E101 1.05E101 2.46E100 1.49E100 1.16E100 5.90E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Antimony (Z551)
0.00 2.04E102 2.04E102 2.04E102 2.04E102 2.04E102 2.04E102 2.03E102
0.01 2.04E102 2.04E102 2.04E102 2.04E102 2.03E102 2.03E102 2.03E102
0.02 2.04E102 2.03E102 2.03E102 2.03E102 2.02E102 2.02E102 2.02E102
0.04 2.02E102 2.01E102 2.00E102 2.00E102 1.98E102 1.97E102 1.97E102
0.06 1.99E102 1.97E102 1.97E102 1.95E102 1.92E102 1.90E102 1.88E102
0.10 1.92E102 1.87E102 1.86E102 1.83E102 1.77E102 1.73E102 1.70E102
0.20 1.69E102 1.58E102 1.55E102 1.49E102 1.40E102 1.32E102 1.28E102
0.30 1.46E102 1.30E102 1.27E102 1.19E102 1.07E102 9.84E101 9.27E101
0.40 1.25E102 1.07E102 1.03E102 9.39E101 8.19E101 7.34E101 6.83E101
0.50 1.06E102 8.69E101 8.33E101 7.45E101 6.33E101 5.58E101 5.15E101
0.60 8.98E101 7.13E101 6.78E101 5.97E101 4.99E101 4.37E101 4.03E101
0.70 7.64E101 5.90E101 5.58E101 4.87E101 4.04E101 3.55E101 3.30E101
0.80 6.53E101 4.94E101 4.67E101 4.05E101 3.36E101 2.97E101 2.78E101
1.00 4.90E101 3.64E101 3.43E101 2.96E101 2.46E101 2.18E101 2.03E101
1.20 3.82E101 2.83E101 2.67E101 2.30E101 1.88E101 1.60E101 1.43E101
1.50 2.81E101 2.07E101 1.94E101 1.64E101 1.25E101 9.58E100 7.72E100
1.70 2.35E101 1.69E101 1.58E101 1.30E101 9.39E100 6.75E100 5.13E100
2.00 1.82E101 1.24E101 1.13E101 8.99E100 6.10E100 4.21E100 3.14E100
2.50 1.18E101 7.04E100 6.31E100 4.78E100 3.27E100 2.51E100 2.17E100
3.00 7.61E100 4.15E100 3.68E100 2.79E100 2.08E100 1.92E100 2.00E100
3.50 5.03E100 2.75E100 2.45E100 1.91E100 1.51E100 1.48E100 1.61E100
4.00 3.53E100 2.06E100 1.87E100 1.50E100 1.17E100 1.03E100 9.79E201
5.00 2.09E100 1.40E100 1.29E100 1.05E100 6.96E201 4.25E201 2.67E201
6.00 1.43E100 9.37E201 8.55E201 6.57E201 3.84E201 2.01E201 1.11E201
7.00 1.02E100 5.80E201 5.14E201 3.71E201 2.16E201 1.27E201 8.35E202
8.00 7.10E201 3.52E201 3.04E201 2.12E201 1.33E201 9.99E202 8.69E202
9.00 4.90E201 2.22E201 1.90E201 1.33E201 9.25E202 8.55E202 9.35E202
10.00 3.41E201 1.53E201 1.31E201 9.38E202 7.07E202 7.29E202 8.79E202
12.50 1.59E201 8.43E202 7.55E202 5.90E202 4.52E202 3.95E202 3.71E202
15.00 9.41E202 6.00E202 5.54E202 4.49E202 3.00E202 1.81E202 1.10E202
17.50 6.52E202 4.33E202 3.99E202 3.13E202 1.82E202 8.75E203 4.28E203
20.00 4.83E202 2.97E202 2.66E202 1.94E202 1.01E202 4.57E203 2.19E203
22.50 3.60E202 1.94E202 1.69E202 1.13E202 5.46E203 2.50E203 1.29E203
25.00 2.65E202 1.24E202 1.04E202 6.50E203 2.94E203 1.39E203 7.79E204
27.50 1.92E202 7.89E203 6.45E203 3.75E203 1.60E203 7.72E204 4.60E204
30.00 1.37E202 5.02E203 4.01E203 2.20E203 8.93E204 4.33E204 2.68E204
35.00 6.77E203 2.07E203 1.59E203 8.01E204 2.95E204 1.38E204 8.56E205
40.00 3.34E203 8.95E204 6.71E204 3.19E204 1.10E204 4.94E205 3.01E205
45.00 1.68E203 4.11E204 3.04E204 1.41E204 4.79E205 2.19E205 1.37E205
50.00 8.79E204 2.03E204 1.50E204 6.95E205 2.47E205 1.21E205 8.07E206
55.00 4.83E204 1.10E204 8.14E205 3.93E205 1.56E205 8.88E206 6.74E206
60.00 2.84E204 6.62E205 4.99E205 2.56E205 1.18E205 7.96E206 6.99E206
65.00 1.80E204 4.42E205 3.40E205 1.87E205 9.87E206 7.65E206 7.49E206
70.00 1.24E204 3.29E205 2.59E205 1.52E205 9.07E206 7.76E206 8.10E206
75.00 9.17E205 2.67E205 2.16E205 1.36E205 8.84E206 7.99E206 8.52E206
80.00 7.30E205 2.33E205 1.92E205 1.27E205 8.86E206 8.19E206 8.64E206
85.00 6.13E205 2.13E205 1.79E205 1.25E205 9.13E206 8.51E206 8.82E206
90.00 5.41E205 2.03E205 1.74E205 1.26E205 9.57E206 8.93E206 9.07E206
95.00 4.93E205 1.97E205 1.71E205 1.28E205 1.00E205 9.32E206 9.26E206
105.00 4.41E205 1.96E205 1.74E205 1.37E205 1.12E205 1.03E205 9.82E206
120.00 4.11E205 2.05E205 1.86E205 1.54E205 1.32E205 1.19E205 1.09E205
135.00 4.08E205 2.22E205 2.05E205 1.76E205 1.53E205 1.35E205 1.17E205
150.00 4.12E205 2.37E205 2.21E205 1.94E205 1.71E205 1.48E205 1.25E205
165.00 4.17E205 2.48E205 2.33E205 2.08E205 1.85E205 1.58E205 1.31E205
180.00 4.19E205 2.52E205 2.37E205 2.13E205 1.90E205 1.62E205 1.34E205
total 3.91E201 2.56E201 2.36E201 1.93E201 1.46E201 1.19E201 1.06E201
rel ff 4.05E201 2.65E201 2.44E201 1.99E201 1.52E201 1.25E201 1.10E201
nrl ff 4.28E201 2.81E201 2.59E201 2.11E201 1.61E201 1.32E201 1.17E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Tellurium (Z552))
0.00 2.16E102 2.15E102 2.14E102 2.12E102 2.12E102 2.12E102 2.12E102
0.01 2.16E102 2.15E102 2.14E102 2.12E102 2.12E102 2.12E102 2.12E102
0.02 2.16E102 2.15E102 2.14E102 2.12E102 2.12E102 2.12E102 2.12E102
0.04 2.16E102 2.15E102 2.13E102 2.12E102 2.12E102 2.11E102 2.10E102
0.06 2.16E102 2.15E102 2.13E102 2.12E102 2.11E102 2.10E102 2.08E102
0.10 2.16E102 2.15E102 2.13E102 2.10E102 2.08E102 2.07E102 2.03E102
0.20 2.15E102 2.15E102 2.12E102 2.04E102 1.98E102 1.95E102 1.83E102
0.30 2.15E102 2.15E102 2.09E102 1.95E102 1.86E102 1.80E102 1.62E102
0.40 2.15E102 2.14E102 2.06E102 1.85E102 1.73E102 1.66E102 1.42E102
0.50 2.14E102 2.13E102 2.03E102 1.75E102 1.60E102 1.51E102 1.24E102
0.60 2.14E102 2.12E102 1.98E102 1.65E102 1.48E102 1.38E102 1.08E102
0.70 2.13E102 2.11E102 1.94E102 1.55E102 1.36E102 1.25E102 9.41E101
0.80 2.12E102 2.10E102 1.89E102 1.46E102 1.25E102 1.14E102 8.21E101
1.00 2.10E102 2.07E102 1.80E102 1.28E102 1.05E102 9.33E101 6.33E101
1.20 2.08E102 2.04E102 1.71E102 1.12E102 8.83E101 7.70E101 4.99E101
1.50 2.04E102 1.99E102 1.57E102 9.21E101 6.89E101 5.89E101 3.67E101
1.70 2.01E102 1.96E102 1.49E102 8.09E101 5.90E101 5.00E101 3.08E101
2.00 1.97E102 1.90E102 1.36E102 6.71E101 4.76E101 4.00E101 2.44E101
2.50 1.89E102 1.80E102 1.17E102 5.04E101 3.50E101 2.91E101 1.72E101
3.00 1.81E102 1.71E102 1.00E102 3.93E101 2.70E101 2.22E101 1.21E101
3.50 1.74E102 1.62E102 8.61E101 3.16E101 2.16E101 1.73E101 8.39E100
4.00 1.67E102 1.53E102 7.44E101 2.60E101 1.74E101 1.35E101 5.84E100
5.00 1.52E102 1.35E102 5.65E101 1.83E101 1.12E101 8.25E100 3.19E100
6.00 1.37E102 1.19E102 4.42E101 1.31E101 7.08E100 5.13E100 2.10E100
7.00 1.22E102 1.05E102 3.57E101 9.35E100 4.62E100 3.36E100 1.55E100
8.00 1.09E102 9.28E101 2.96E101 6.73E100 3.23E100 2.38E100 1.18E100
9.00 9.58E101 8.20E101 2.50E101 4.93E100 2.44E100 1.81E100 8.78E201
10.00 8.47E101 7.27E101 2.13E101 3.71E100 1.95E100 1.44E100 6.42E201
12.50 6.41E101 5.49E101 1.45E101 2.11E100 1.25E100 8.86E201 2.93E201
15.00 5.13E101 4.27E101 9.73E100 1.40E100 7.89E201 5.35E201 1.56E201
17.50 4.30E101 3.42E101 6.50E100 9.88E201 4.79E201 3.18E201 1.00E201
20.00 3.69E101 2.81E101 4.46E100 7.01E201 2.95E201 1.96E201 7.32E202
22.50 3.17E101 2.35E101 3.24E100 4.93E201 1.92E201 1.30E201 5.66E202
25.00 2.71E101 1.98E101 2.48E100 3.47E201 1.36E201 9.38E202 4.43E202
27.50 2.30E101 1.68E101 2.00E100 2.48E201 1.02E201 7.22E202 3.44E202
30.00 1.93E101 1.42E101 1.66E100 1.82E201 8.16E202 5.82E202 2.63E202
35.00 1.34E101 1.01E101 1.18E100 1.07E201 5.66E202 4.04E202 1.50E202
40.00 9.32E100 7.07E100 8.44E201 7.10E202 4.08E202 2.84E202 8.30E203
45.00 6.62E100 5.00E100 5.89E201 5.12E202 2.92E202 1.96E202 4.60E203
50.00 4.88E100 3.62E100 4.06E201 3.87E202 2.07E202 1.32E202 2.59E203
55.00 3.75E100 2.72E100 2.83E201 3.00E202 1.46E202 8.87E203 1.50E203
60.00 3.00E100 2.12E100 2.02E201 2.34E202 1.03E202 5.99E203 9.11E204
65.00 2.48E100 1.71E100 1.50E201 1.85E202 7.35E203 4.12E203 5.81E204
70.00 2.12E100 1.43E100 1.16E201 1.47E202 5.36E203 2.91E203 3.93E204
75.00 1.85E100 1.23E100 9.36E202 1.19E202 4.03E203 2.13E203 2.82E204
80.00 1.64E100 1.08E100 7.89E202 9.79E203 3.12E203 1.63E203 2.16E204
85.00 1.49E100 9.78E201 6.91E202 8.24E203 2.50E203 1.29E203 1.75E204
90.00 1.38E100 9.02E201 6.27E202 7.10E203 2.08E203 1.06E203 1.48E204
95.00 1.29E100 8.49E201 5.86E202 6.25E203 1.78E203 9.08E204 1.30E204
105.00 1.19E100 7.89E201 5.49E202 5.16E203 1.41E203 7.17E204 1.09E204
120.00 1.15E100 7.71E201 5.53E202 4.32E203 1.14E203 5.78E204 9.50E205
135.00 1.16E100 7.92E201 5.83E202 3.90E203 1.00E203 5.10E204 8.90E205
150.00 1.19E100 8.21E201 6.15E202 3.67E203 9.31E204 4.74E204 8.65E205
165.00 1.22E100 8.43E201 6.37E202 3.55E203 8.94E204 4.56E204 8.55E205
180.00 1.23E100 8.50E201 6.45E202 3.51E203 8.82E204 4.51E204 8.53E205
total 7.02E101 5.41E101 1.08E101 2.43E100 1.46E100 1.13E100 5.71E201
rel ff 6.74E101 5.07E101 1.06E101 2.46E100 1.48E100 1.16E100 5.87E201
nrl ff 6.93E101 5.24E101 1.10E101 2.59E100 1.57E100 1.22E100 6.22E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Tellurium (Z552)
0.00 2.12E102 2.12E102 2.12E102 2.12E102 2.12E102 2.12E102 2.11E102
0.01 2.12E102 2.12E102 2.12E102 2.12E102 2.11E102 2.11E102 2.11E102
0.02 2.11E102 2.11E102 2.11E102 2.11E102 2.10E102 2.10E102 2.09E102
0.04 2.10E102 2.08E102 2.08E102 2.07E102 2.06E102 2.05E102 2.04E102
0.06 2.07E102 2.05E102 2.04E102 2.02E102 2.00E102 1.97E102 1.95E102
0.10 1.99E102 1.94E102 1.93E102 1.89E102 1.84E102 1.80E102 1.77E102
0.20 1.75E102 1.64E102 1.61E102 1.54E102 1.45E102 1.37E102 1.32E102
0.30 1.51E102 1.35E102 1.32E102 1.23E102 1.11E102 1.02E102 9.62E101
0.40 1.29E102 1.11E102 1.07E102 9.74E101 8.51E101 7.64E101 7.12E101
0.50 1.10E102 9.02E101 8.64E101 7.74E101 6.59E101 5.84E101 5.40E101
0.60 9.32E101 7.41E101 7.06E101 6.23E101 5.22E101 4.58E101 4.23E101
0.70 7.94E101 6.15E101 5.83E101 5.09E101 4.23E101 3.71E101 3.43E101
0.80 6.81E101 5.17E101 4.88E101 4.24E101 3.51E101 3.08E101 2.86E101
1.00 5.12E101 3.80E101 3.58E101 3.09E101 2.55E101 2.24E101 2.07E101
1.20 3.99E101 2.95E101 2.77E101 2.39E101 1.94E101 1.66E101 1.50E101
1.50 2.92E101 2.13E101 2.00E101 1.70E101 1.31E101 1.03E101 8.54E100
1.70 2.43E101 1.75E101 1.63E101 1.36E101 9.96E100 7.36E100 5.76E100
2.00 1.89E101 1.30E101 1.19E101 9.56E100 6.59E100 4.59E100 3.44E100
2.50 1.25E101 7.61E100 6.85E100 5.23E100 3.54E100 2.62E100 2.16E100
3.00 8.15E100 4.52E100 4.02E100 3.03E100 2.21E100 1.93E100 1.91E100
3.50 5.43E100 2.95E100 2.62E100 2.02E100 1.57E100 1.51E100 1.62E100
4.00 3.79E100 2.16E100 1.94E100 1.54E100 1.21E100 1.10E100 1.09E100
5.00 2.20E100 1.43E100 1.31E100 1.06E100 7.29E201 4.79E201 3.27E201
6.00 1.49E100 9.81E201 8.98E201 6.97E201 4.15E201 2.21E201 1.23E201
7.00 1.06E100 6.27E201 5.60E201 4.10E201 2.36E201 1.33E201 8.17E202
8.00 7.51E201 3.86E201 3.36E201 2.36E201 1.44E201 1.01E201 8.04E202
9.00 5.26E201 2.44E201 2.09E201 1.46E201 9.83E202 8.55E202 8.75E202
10.00 3.69E201 1.65E201 1.42E201 1.00E201 7.37E202 7.37E202 8.66E202
12.50 1.71E201 8.73E202 7.75E202 5.97E202 4.62E202 4.23E202 4.25E202
15.00 9.89E202 6.12E202 5.62E202 4.54E202 3.11E202 1.99E202 1.31E202
17.50 6.76E202 4.48E202 4.13E202 3.27E202 1.94E202 9.58E203 4.81E203
20.00 4.99E202 3.13E202 2.83E202 2.10E202 1.11E202 4.97E203 2.35E203
22.50 3.74E202 2.08E202 1.82E202 1.25E202 6.07E203 2.73E203 1.36E203
25.00 2.79E202 1.35E202 1.14E202 7.23E203 3.29E203 1.53E203 8.30E204
27.50 2.04E202 8.65E203 7.11E203 4.20E203 1.81E203 8.60E204 5.01E204
30.00 1.47E202 5.54E203 4.45E203 2.47E203 1.01E203 4.88E204 2.97E204
35.00 7.39E203 2.31E203 1.78E203 9.05E204 3.36E204 1.58E204 9.77E205
40.00 3.70E203 1.01E203 7.57E204 3.62E204 1.25E204 5.67E205 3.47E205
45.00 1.88E203 4.65E204 3.44E204 1.60E204 5.46E205 2.50E205 1.56E205
50.00 9.89E204 2.31E204 1.70E204 7.90E205 2.80E205 1.37E205 9.06E206
55.00 5.46E204 1.25E204 9.25E205 4.45E205 1.75E205 9.85E206 7.42E206
60.00 3.22E204 7.52E205 5.66E205 2.89E205 1.32E205 8.75E206 7.60E206
65.00 2.04E204 5.00E205 3.84E205 2.09E205 1.09E205 8.35E206 8.10E206
70.00 1.40E204 3.71E205 2.91E205 1.70E205 9.97E206 8.42E206 8.73E206
75.00 1.04E204 3.01E205 2.42E205 1.50E205 9.66E206 8.64E206 9.17E206
80.00 8.28E205 2.61E205 2.15E205 1.41E205 9.64E206 8.83E206 9.29E206
85.00 6.94E205 2.38E205 1.99E205 1.37E205 9.89E206 9.15E206 9.48E206
90.00 6.12E205 2.26E205 1.92E205 1.38E205 1.03E205 9.58E206 9.73E206
95.00 5.57E205 2.19E205 1.89E205 1.40E205 1.08E205 9.99E206 9.93E206
105.00 4.96E205 2.17E205 1.91E205 1.49E205 1.20E205 1.10E205 1.06E205
120.00 4.60E205 2.25E205 2.03E205 1.66E205 1.40E205 1.27E205 1.17E205
135.00 4.54E205 2.41E205 2.22E205 1.88E205 1.62E205 1.43E205 1.26E205
150.00 4.56E205 2.57E205 2.38E205 2.07E205 1.81E205 1.58E205 1.35E205
165.00 4.61E205 2.68E205 2.50E205 2.21E205 1.95E205 1.68E205 1.42E205
180.00 4.63E205 2.72E205 2.55E205 2.26E205 2.00E205 1.73E205 1.45E205
total 4.11E201 2.69E201 2.48E201 2.03E201 1.54E201 1.25E201 1.11E201
rel ff 4.26E201 2.79E201 2.57E201 2.10E201 1.60E201 1.31E201 1.16E201
nrl ff 4.51E201 2.96E201 2.73E201 2.23E201 1.69E201 1.39E201 1.23E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Iodine (Z553)
0.00 2.24E102 2.24E102 2.22E102 2.21E102 2.20E102 2.20E102 2.20E102
0.01 2.24E102 2.24E102 2.22E102 2.21E102 2.20E102 2.20E102 2.20E102
0.02 2.24E102 2.24E102 2.22E102 2.20E102 2.20E102 2.20E102 2.20E102
0.04 2.24E102 2.23E102 2.22E102 2.20E102 2.20E102 2.20E102 2.18E102
0.06 2.24E102 2.23E102 2.22E102 2.20E102 2.19E102 2.18E102 2.16E102
0.10 2.24E102 2.23E102 2.21E102 2.18E102 2.16E102 2.15E102 2.10E102
0.20 2.24E102 2.23E102 2.20E102 2.11E102 2.06E102 2.02E102 1.90E102
0.30 2.23E102 2.23E102 2.17E102 2.02E102 1.93E102 1.87E102 1.68E102
0.40 2.23E102 2.22E102 2.14E102 1.92E102 1.79E102 1.72E102 1.48E102
0.50 2.22E102 2.21E102 2.10E102 1.81E102 1.66E102 1.57E102 1.29E102
0.60 2.22E102 2.20E102 2.06E102 1.71E102 1.53E102 1.43E102 1.12E102
0.70 2.21E102 2.19E102 2.01E102 1.61E102 1.41E102 1.30E102 9.77E101
0.80 2.20E102 2.18E102 1.96E102 1.51E102 1.30E102 1.18E102 8.53E101
1.00 2.18E102 2.15E102 1.87E102 1.33E102 1.09E102 9.69E101 6.60E101
1.20 2.16E102 2.12E102 1.77E102 1.17E102 9.18E101 8.02E101 5.22E101
1.50 2.11E102 2.07E102 1.63E102 9.57E101 7.18E101 6.15E101 3.83E101
1.70 2.08E102 2.03E102 1.54E102 8.42E101 6.16E101 5.22E101 3.20E101
2.00 2.04E102 1.97E102 1.41E102 6.99E101 4.98E101 4.18E101 2.53E101
2.50 1.96E102 1.87E102 1.21E102 5.27E101 3.65E101 3.03E101 1.79E101
3.00 1.88E102 1.77E102 1.04E102 4.10E101 2.80E101 2.30E101 1.27E101
3.50 1.80E102 1.67E102 8.96E101 3.29E101 2.23E101 1.79E101 8.98E100
4.00 1.73E102 1.58E102 7.75E101 2.70E101 1.80E101 1.41E101 6.31E100
5.00 1.57E102 1.40E102 5.91E101 1.90E101 1.18E101 8.78E100 3.41E100
6.00 1.42E102 1.24E102 4.63E101 1.37E101 7.62E100 5.52E100 2.19E100
7.00 1.27E102 1.09E102 3.73E101 9.91E100 4.99E100 3.61E100 1.60E100
8.00 1.13E102 9.62E101 3.07E101 7.20E100 3.45E100 2.53E100 1.22E100
9.00 9.99E101 8.52E101 2.59E101 5.29E100 2.57E100 1.90E100 9.27E201
10.00 8.85E101 7.56E101 2.21E101 3.98E100 2.03E100 1.50E100 6.87E201
12.50 6.70E101 5.73E101 1.52E101 2.23E100 1.30E100 9.25E201 3.18E201
15.00 5.33E101 4.46E101 1.04E101 1.46E100 8.37E201 5.71E201 1.67E201
17.50 4.43E101 3.56E101 7.01E100 1.03E100 5.17E201 3.44E201 1.05E201
20.00 3.78E101 2.91E101 4.82E100 7.39E201 3.20E201 2.12E201 7.58E202
22.50 3.25E101 2.43E101 3.47E100 5.27E201 2.08E201 1.40E201 5.84E202
25.00 2.79E101 2.05E101 2.63E100 3.74E201 1.45E201 9.93E202 4.59E202
27.50 2.38E101 1.74E101 2.09E100 2.68E201 1.08E201 7.54E202 3.59E202
30.00 2.02E101 1.48E101 1.72E100 1.96E201 8.50E202 6.03E202 2.78E202
35.00 1.42E101 1.06E101 1.23E100 1.14E201 5.85E202 4.17E202 1.60E202
40.00 9.99E100 7.56E100 8.88E201 7.47E202 4.23E202 2.96E202 9.00E203
45.00 7.12E100 5.38E100 6.28E201 5.33E202 3.06E202 2.06E202 5.05E203
50.00 5.23E100 3.90E100 4.38E201 4.02E202 2.19E202 1.41E202 2.87E203
55.00 3.99E100 2.91E100 3.07E201 3.11E202 1.55E202 9.57E203 1.68E203
60.00 3.16E100 2.25E100 2.20E201 2.45E202 1.11E202 6.51E203 1.02E203
65.00 2.59E100 1.80E100 1.62E201 1.94E202 7.96E203 4.51E203 6.53E204
70.00 2.19E100 1.49E100 1.25E201 1.56E202 5.85E203 3.21E203 4.43E204
75.00 1.91E100 1.28E100 1.00E201 1.27E202 4.42E203 2.37E203 3.19E204
80.00 1.70E100 1.12E100 8.39E202 1.05E202 3.44E203 1.81E203 2.45E204
85.00 1.54E100 1.02E100 7.31E202 8.88E203 2.77E203 1.44E203 1.98E204
90.00 1.43E100 9.38E201 6.60E202 7.69E203 2.31E203 1.19E203 1.68E204
95.00 1.35E100 8.85E201 6.15E202 6.81E203 1.98E203 1.02E203 1.47E204
105.00 1.26E100 8.30E201 5.74E202 5.66E203 1.58E203 8.09E204 1.24E204
120.00 1.23E100 8.21E201 5.77E202 4.77E203 1.28E203 6.54E204 1.07E204
135.00 1.26E100 8.52E201 6.09E202 4.33E203 1.13E203 5.78E204 1.00E204
150.00 1.31E100 8.88E201 6.44E202 4.09E203 1.05E203 5.37E204 9.70E205
165.00 1.34E100 9.15E201 6.68E202 3.96E203 1.01E203 5.17E204 9.57E205
180.00 1.35E100 9.24E201 6.76E202 3.92E203 9.97E204 5.10E204 9.54E205
total 7.34E101 5.67E101 1.13E101 2.56E100 1.53E100 1.19E100 6.00E201
rel ff 7.05E101 5.32E101 1.11E101 2.59E100 1.56E100 1.22E100 6.19E201
nrl ff 7.27E101 5.50E101 1.16E101 2.73E100 1.65E100 1.29E100 6.55E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Iodine (Z553)
0.00 2.20E102 2.20E102 2.20E102 2.20E102 2.20E102 2.20E102 2.20E102
0.01 2.20E102 2.20E102 2.20E102 2.20E102 2.20E102 2.19E102 2.19E102
0.02 2.20E102 2.19E102 2.19E102 2.19E102 2.18E102 2.18E102 2.17E102
0.04 2.18E102 2.16E102 2.16E102 2.15E102 2.14E102 2.12E102 2.12E102
0.06 2.15E102 2.12E102 2.12E102 2.10E102 2.07E102 2.04E102 2.02E102
0.10 2.07E102 2.01E102 2.00E102 1.96E102 1.91E102 1.86E102 1.83E102
0.20 1.82E102 1.70E102 1.67E102 1.60E102 1.50E102 1.43E102 1.37E102
0.30 1.57E102 1.40E102 1.37E102 1.28E102 1.15E102 1.06E102 9.98E101
0.40 1.34E102 1.15E102 1.11E102 1.01E102 8.84E101 7.96E101 7.43E101
0.50 1.14E102 9.37E101 8.98E101 8.04E101 6.87E101 6.10E101 5.66E101
0.60 9.68E101 7.71E101 7.35E101 6.49E101 5.45E101 4.80E101 4.43E101
0.70 8.26E101 6.42E101 6.09E101 5.32E101 4.42E101 3.87E101 3.57E101
0.80 7.10E101 5.41E101 5.11E101 4.44E101 3.66E101 3.20E101 2.95E101
1.00 5.35E101 3.98E101 3.75E101 3.23E101 2.65E101 2.30E101 2.12E101
1.20 4.17E101 3.06E101 2.88E101 2.47E101 2.01E101 1.72E101 1.56E101
1.50 3.03E101 2.20E101 2.07E101 1.75E101 1.37E101 1.10E101 9.37E100
1.70 2.52E101 1.81E101 1.69E101 1.41E101 1.05E101 8.00E100 6.42E100
2.00 1.96E101 1.36E101 1.25E101 1.01E101 7.08E100 4.99E100 3.77E100
2.50 1.31E101 8.19E100 7.40E100 5.69E100 3.82E100 2.74E100 2.16E100
3.00 8.71E100 4.91E100 4.37E100 3.29E100 2.34E100 1.95E100 1.83E100
3.50 5.84E100 3.16E100 2.81E100 2.14E100 1.63E100 1.54E100 1.64E100
4.00 4.07E100 2.26E100 2.02E100 1.58E100 1.24E100 1.17E100 1.21E100
5.00 2.31E100 1.46E100 1.34E100 1.08E100 7.63E201 5.35E201 3.94E201
6.00 1.55E100 1.03E100 9.41E201 7.37E201 4.47E201 2.42E201 1.36E201
7.00 1.11E100 6.75E201 6.06E201 4.49E201 2.57E201 1.39E201 8.12E202
8.00 7.94E201 4.21E201 3.69E201 2.61E201 1.56E201 1.02E201 7.56E202
9.00 5.63E201 2.66E201 2.29E201 1.59E201 1.04E201 8.58E202 8.25E202
10.00 3.98E201 1.78E201 1.53E201 1.07E201 7.71E202 7.47E202 8.53E202
12.50 1.83E201 9.06E202 7.99E202 6.08E202 4.73E202 4.52E202 4.79E202
15.00 1.04E201 6.26E202 5.72E202 4.59E202 3.22E202 2.18E202 1.53E202
17.50 7.02E202 4.63E202 4.27E202 3.40E202 2.06E202 1.05E202 5.39E203
20.00 5.16E202 3.29E202 2.99E202 2.25E202 1.20E202 5.40E203 2.53E203
22.50 3.89E202 2.23E202 1.96E202 1.36E202 6.70E203 2.97E203 1.44E203
25.00 2.92E202 1.46E202 1.25E202 8.00E203 3.68E203 1.68E203 8.87E204
27.50 2.16E202 9.44E203 7.81E203 4.68E203 2.03E203 9.55E204 5.45E204
30.00 1.57E202 6.09E203 4.91E203 2.77E203 1.14E203 5.47E204 3.29E204
35.00 8.04E203 2.57E203 1.99E203 1.02E203 3.82E204 1.79E204 1.11E204
40.00 4.07E203 1.13E203 8.51E204 4.09E204 1.43E204 6.48E205 3.97E205
45.00 2.09E203 5.24E204 3.89E204 1.81E204 6.21E205 2.85E205 1.78E205
50.00 1.11E203 2.61E204 1.93E204 8.96E205 3.16E205 1.54E205 1.02E205
55.00 6.14E204 1.41E204 1.05E204 5.03E205 1.97E205 1.09E205 8.17E206
60.00 3.64E204 8.51E205 6.40E205 3.25E205 1.46E205 9.61E206 8.28E206
65.00 2.31E204 5.65E205 4.33E205 2.35E205 1.21E205 9.12E206 8.77E206
70.00 1.59E204 4.18E205 3.28E205 1.90E205 1.10E205 9.15E206 9.42E206
75.00 1.18E204 3.38E205 2.71E205 1.67E205 1.06E205 9.36E206 9.88E206
80.00 9.36E205 2.92E205 2.39E205 1.56E205 1.05E205 9.52E206 9.99E206
85.00 7.85E205 2.66E205 2.22E205 1.51E205 1.07E205 9.85E206 1.02E205
90.00 6.91E205 2.52E205 2.13E205 1.51E205 1.12E205 1.03E205 1.04E205
95.00 6.28E205 2.43E205 2.09E205 1.53E205 1.16E205 1.07E205 1.07E205
105.00 5.57E205 2.39E205 2.10E205 1.61E205 1.29E205 1.18E205 1.13E205
120.00 5.14E205 2.46E205 2.21E205 1.79E205 1.49E205 1.35E205 1.26E205
135.00 5.05E205 2.63E205 2.40E205 2.02E205 1.72E205 1.53E205 1.35E205
150.00 5.06E205 2.78E205 2.57E205 2.21E205 1.92E205 1.68E205 1.45E205
165.00 5.10E205 2.90E205 2.69E205 2.35E205 2.06E205 1.79E205 1.52E205
180.00 5.11E205 2.94E205 2.74E205 2.40E205 2.11E205 1.83E205 1.55E205
total 4.32E201 2.83E201 2.61E201 2.13E201 1.61E201 1.31E201 1.17E201
rel ff 4.49E201 2.94E201 2.71E201 2.21E201 1.68E201 1.39E201 1.22E201
nrl ff 4.76E201 3.12E201 2.88E201 2.35E201 1.79E201 1.47E201 1.30E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Xenon (Z554)
0.00 2.32E102 2.32E102 2.30E102 2.29E102 2.29E102 2.29E102 2.29E102
0.01 2.32E102 2.32E102 2.30E102 2.29E102 2.29E102 2.29E102 2.28E102
0.02 2.32E102 2.32E102 2.30E102 2.29E102 2.29E102 2.28E102 2.28E102
0.04 2.32E102 2.32E102 2.30E102 2.29E102 2.28E102 2.28E102 2.27E102
0.06 2.32E102 2.32E102 2.30E102 2.28E102 2.27E102 2.27E102 2.24E102
0.10 2.32E102 2.32E102 2.30E102 2.26E102 2.24E102 2.23E102 2.18E102
0.20 2.32E102 2.31E102 2.28E102 2.19E102 2.13E102 2.10E102 1.96E102
0.30 2.31E102 2.31E102 2.25E102 2.10E102 2.00E102 1.94E102 1.74E102
0.40 2.31E102 2.30E102 2.22E102 1.99E102 1.86E102 1.78E102 1.53E102
0.50 2.30E102 2.29E102 2.18E102 1.88E102 1.72E102 1.63E102 1.34E102
0.60 2.30E102 2.28E102 2.13E102 1.77E102 1.59E102 1.49E102 1.17E102
0.70 2.29E102 2.27E102 2.08E102 1.67E102 1.46E102 1.35E102 1.01E102
0.80 2.28E102 2.26E102 2.03E102 1.57E102 1.34E102 1.22E102 8.88E101
1.00 2.26E102 2.23E102 1.93E102 1.38E102 1.13E102 1.01E102 6.89E101
1.20 2.23E102 2.19E102 1.84E102 1.21E102 9.54E101 8.34E101 5.46E101
1.50 2.19E102 2.14E102 1.69E102 9.95E101 7.49E101 6.41E101 4.00E101
1.70 2.16E102 2.10E102 1.60E102 8.76E101 6.44E101 5.45E101 3.33E101
2.00 2.11E102 2.04E102 1.46E102 7.29E101 5.21E101 4.37E101 2.62E101
2.50 2.03E102 1.93E102 1.26E102 5.50E101 3.80E101 3.16E101 1.85E101
3.00 1.95E102 1.83E102 1.08E102 4.28E101 2.91E101 2.39E101 1.34E101
3.50 1.87E102 1.74E102 9.31E101 3.43E101 2.31E101 1.86E101 9.57E100
4.00 1.79E102 1.64E102 8.07E101 2.81E101 1.87E101 1.47E101 6.79E100
5.00 1.62E102 1.45E102 6.17E101 1.98E101 1.25E101 9.31E100 3.63E100
6.00 1.46E102 1.28E102 4.84E101 1.43E101 8.17E100 5.91E100 2.29E100
7.00 1.31E102 1.13E102 3.89E101 1.05E101 5.37E100 3.87E100 1.66E100
8.00 1.17E102 9.98E101 3.20E101 7.67E100 3.69E100 2.69E100 1.27E100
9.00 1.04E102 8.85E101 2.68E101 5.67E100 2.70E100 1.99E100 9.76E201
10.00 9.24E101 7.87E101 2.28E101 4.26E100 2.11E100 1.56E100 7.33E201
12.50 7.00E101 5.97E101 1.58E101 2.35E100 1.35E100 9.65E201 3.44E201
15.00 5.54E101 4.65E101 1.10E101 1.52E100 8.86E201 6.07E201 1.78E201
17.50 4.57E101 3.71E101 7.52E100 1.07E100 5.56E201 3.70E201 1.10E201
20.00 3.88E101 3.02E101 5.19E100 7.78E201 3.46E201 2.29E201 7.85E202
22.50 3.34E101 2.51E101 3.71E100 5.60E201 2.24E201 1.50E201 6.04E202
25.00 2.87E101 2.11E101 2.78E100 4.01E201 1.54E201 1.05E201 4.76E202
27.50 2.46E101 1.80E101 2.18E100 2.88E201 1.14E201 7.90E202 3.75E202
30.00 2.10E101 1.53E101 1.79E100 2.11E201 8.87E202 6.26E202 2.92E202
35.00 1.50E101 1.12E101 1.28E100 1.22E201 6.05E202 4.31E202 1.71E202
40.00 1.06E101 8.03E100 9.33E201 7.86E202 4.38E202 3.08E202 9.74E203
45.00 7.62E100 5.76E100 6.68E201 5.56E202 3.19E202 2.17E202 5.52E203
50.00 5.58E100 4.18E100 4.71E201 4.17E202 2.30E202 1.50E202 3.16E203
55.00 4.23E100 3.10E100 3.32E201 3.23E202 1.65E202 1.03E202 1.86E203
60.00 3.32E100 2.38E100 2.38E201 2.55E202 1.19E202 7.06E203 1.14E203
65.00 2.70E100 1.89E100 1.76E201 2.03E202 8.60E203 4.93E203 7.31E204
70.00 2.27E100 1.56E100 1.34E201 1.64E202 6.36E203 3.53E203 4.98E204
75.00 1.96E100 1.33E100 1.07E201 1.34E202 4.83E203 2.61E203 3.60E204
80.00 1.74E100 1.16E100 8.93E202 1.12E202 3.78E203 2.01E203 2.76E204
85.00 1.59E100 1.05E100 7.74E202 9.54E203 3.06E203 1.61E203 2.23E204
90.00 1.48E100 9.72E201 6.96E202 8.31E203 2.56E203 1.33E203 1.89E204
95.00 1.40E100 9.19E201 6.46E202 7.39E203 2.20E203 1.14E203 1.67E204
105.00 1.32E100 8.67E201 6.01E202 6.19E203 1.76E203 9.09E204 1.40E204
120.00 1.31E100 8.67E201 6.03E202 5.26E203 1.43E203 7.36E204 1.21E204
135.00 1.35E100 9.06E201 6.37E202 4.79E203 1.27E203 6.52E204 1.12E204
150.00 1.41E100 9.49E201 6.74E202 4.54E203 1.18E203 6.06E204 1.09E204
165.00 1.45E100 9.81E201 7.00E202 4.40E203 1.14E203 5.83E204 1.07E204
180.00 1.46E100 9.92E201 7.09E202 4.36E203 1.12E203 5.76E204 1.07E204
total 7.66E101 5.92E101 1.19E101 2.68E100 1.61E100 1.25E100 6.30E201
rel ff 7.37E101 5.56E101 1.16E101 2.71E100 1.64E100 1.28E100 6.49E201
nrl ff 7.61E101 5.76E101 1.22E101 2.87E100 1.74E100 1.36E100 6.90E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Xenon (Z554)
0.00 2.28E102 2.28E102 2.28E102 2.28E102 2.28E102 2.28E102 2.28E102
0.01 2.28E102 2.28E102 2.28E102 2.28E102 2.28E102 2.28E102 2.27E102
0.02 2.28E102 2.27E102 2.27E102 2.27E102 2.26E102 2.26E102 2.26E102
0.04 2.26E102 2.24E102 2.24E102 2.23E102 2.22E102 2.20E102 2.19E102
0.06 2.23E102 2.20E102 2.20E102 2.18E102 2.15E102 2.12E102 2.10E102
0.10 2.14E102 2.08E102 2.07E102 2.03E102 1.98E102 1.93E102 1.90E102
0.20 1.88E102 1.76E102 1.73E102 1.66E102 1.56E102 1.48E102 1.43E102
0.30 1.63E102 1.46E102 1.42E102 1.33E102 1.20E102 1.10E102 1.04E102
0.40 1.39E102 1.19E102 1.15E102 1.05E102 9.19E101 8.28E101 7.74E101
0.50 1.18E102 9.73E101 9.33E101 8.37E101 7.16E101 6.38E101 5.94E101
0.60 1.01E102 8.03E101 7.65E101 6.77E101 5.70E101 5.02E101 4.65E101
0.70 8.60E101 6.70E101 6.36E101 5.57E101 4.63E101 4.04E101 3.72E101
0.80 7.40E101 5.65E101 5.35E101 4.65E101 3.83E101 3.32E101 3.04E101
1.00 5.60E101 4.16E101 3.92E101 3.37E101 2.75E101 2.38E101 2.17E101
1.20 4.36E101 3.19E101 2.99E101 2.56E101 2.08E101 1.79E101 1.63E101
1.50 3.15E101 2.28E101 2.13E101 1.81E101 1.43E101 1.17E101 1.02E101
1.70 2.61E101 1.87E101 1.75E101 1.47E101 1.11E101 8.64E100 7.10E100
2.00 2.03E101 1.42E101 1.32E101 1.07E101 7.58E100 5.40E100 4.11E100
2.50 1.37E101 8.78E100 7.96E100 6.16E100 4.10E100 2.86E100 2.19E100
3.00 9.26E100 5.31E100 4.73E100 3.56E100 2.47E100 1.98E100 1.78E100
3.50 6.26E100 3.38E100 3.00E100 2.27E100 1.70E100 1.57E100 1.65E100
4.00 4.35E100 2.37E100 2.11E100 1.64E100 1.28E100 1.23E100 1.32E100
5.00 2.43E100 1.50E100 1.37E100 1.10E100 7.97E201 5.94E201 4.68E201
6.00 1.61E100 1.07E100 9.84E201 7.77E201 4.80E201 2.64E201 1.51E201
7.00 1.15E100 7.22E201 6.53E201 4.89E201 2.79E201 1.46E201 8.17E202
8.00 8.38E201 4.58E201 4.03E201 2.87E201 1.69E201 1.04E201 7.21E202
9.00 6.00E201 2.90E201 2.50E201 1.74E201 1.11E201 8.65E202 7.85E202
10.00 4.27E201 1.92E201 1.65E201 1.15E201 8.07E202 7.57E202 8.40E202
12.50 1.96E201 9.43E202 8.27E202 6.21E202 4.85E202 4.80E202 5.33E202
15.00 1.10E201 6.41E202 5.83E202 4.66E202 3.33E202 2.38E202 1.77E202
17.50 7.29E202 4.78E202 4.41E202 3.53E202 2.17E202 1.14E202 6.04E203
20.00 5.34E202 3.45E202 3.15E202 2.39E202 1.30E202 5.86E203 2.73E203
22.50 4.04E202 2.37E202 2.10E202 1.48E202 7.36E203 3.23E203 1.54E203
25.00 3.06E202 1.57E202 1.35E202 8.81E203 4.08E203 1.84E203 9.48E204
27.50 2.28E202 1.03E202 8.55E203 5.19E203 2.27E203 1.06E203 5.91E204
30.00 1.67E202 6.67E203 5.41E203 3.09E203 1.29E203 6.11E204 3.63E204
35.00 8.72E203 2.85E203 2.21E203 1.14E203 4.32E204 2.03E204 1.25E204
40.00 4.47E203 1.26E203 9.54E204 4.62E204 1.62E204 7.38E205 4.53E205
45.00 2.32E203 5.89E204 4.38E204 2.05E204 7.05E205 3.23E205 2.02E205
50.00 1.24E203 2.94E204 2.18E204 1.01E204 3.57E205 1.73E205 1.14E205
55.00 6.89E204 1.60E204 1.18E204 5.68E205 2.20E205 1.21E205 9.01E206
60.00 4.09E204 9.62E205 7.23E205 3.66E205 1.63E205 1.06E205 9.02E206
65.00 2.60E204 6.38E205 4.88E205 2.63E205 1.34E205 9.96E206 9.50E206
70.00 1.79E204 4.70E205 3.68E205 2.12E205 1.21E205 9.95E206 1.02E205
75.00 1.33E204 3.79E205 3.03E205 1.85E205 1.16E205 1.01E205 1.06E205
80.00 1.06E204 3.27E205 2.67E205 1.72E205 1.14E205 1.03E205 1.07E205
85.00 8.85E205 2.96E205 2.46E205 1.66E205 1.16E205 1.06E205 1.10E205
90.00 7.79E205 2.80E205 2.36E205 1.66E205 1.21E205 1.10E205 1.12E205
95.00 7.06E205 2.70E205 2.31E205 1.67E205 1.25E205 1.15E205 1.14E205
105.00 6.25E205 2.64E205 2.30E205 1.75E205 1.38E205 1.26E205 1.22E205
120.00 5.74E205 2.69E205 2.41E205 1.93E205 1.59E205 1.44E205 1.35E205
135.00 5.61E205 2.86E205 2.60E205 2.16E205 1.83E205 1.62E205 1.46E205
150.00 5.60E205 3.01E205 2.77E205 2.36E205 2.03E205 1.78E205 1.56E205
165.00 5.63E205 3.13E205 2.90E205 2.50E205 2.17E205 1.90E205 1.64E205
180.00 5.64E205 3.17E205 2.94E205 2.55E205 2.23E205 1.95E205 1.67E205
total 4.53E201 2.97E201 2.74E201 2.24E201 1.69E201 1.38E201 1.23E201
rel ff 4.71E201 3.09E201 2.85E201 2.32E201 1.77E201 1.45E201 1.28E201
nrl ff 5.01E201 3.29E201 3.03E201 2.47E201 1.88E201 1.55E201 1.37E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Cesium (Z555)
0.00 2.40E102 2.40E102 2.39E102 2.38E102 2.37E102 2.37E102 2.37E102
0.01 2.40E102 2.40E102 2.39E102 2.37E102 2.37E102 2.37E102 2.37E102
0.02 2.40E102 2.40E102 2.39E102 2.37E102 2.37E102 2.37E102 2.37E102
0.04 2.40E102 2.40E102 2.39E102 2.37E102 2.37E102 2.36E102 2.35E102
0.06 2.40E102 2.40E102 2.39E102 2.37E102 2.36E102 2.35E102 2.33E102
0.10 2.40E102 2.40E102 2.38E102 2.35E102 2.33E102 2.31E102 2.26E102
0.20 2.40E102 2.40E102 2.37E102 2.27E102 2.21E102 2.17E102 2.04E102
0.30 2.40E102 2.39E102 2.34E102 2.17E102 2.07E102 2.01E102 1.81E102
0.40 2.39E102 2.38E102 2.30E102 2.06E102 1.93E102 1.85E102 1.59E102
0.50 2.39E102 2.38E102 2.26E102 1.95E102 1.79E102 1.69E102 1.39E102
0.60 2.38E102 2.36E102 2.21E102 1.84E102 1.65E102 1.54E102 1.21E102
0.70 2.37E102 2.35E102 2.16E102 1.73E102 1.52E102 1.40E102 1.05E102
0.80 2.36E102 2.34E102 2.11E102 1.63E102 1.40E102 1.27E102 9.23E101
1.00 2.34E102 2.31E102 2.00E102 1.43E102 1.17E102 1.05E102 7.19E101
1.20 2.31E102 2.27E102 1.90E102 1.26E102 9.92E101 8.68E101 5.71E101
1.50 2.26E102 2.21E102 1.76E102 1.03E102 7.81E101 6.69E101 4.18E101
1.70 2.23E102 2.17E102 1.66E102 9.11E101 6.72E101 5.70E101 3.47E101
2.00 2.18E102 2.11E102 1.52E102 7.60E101 5.45E101 4.56E101 2.71E101
2.50 2.10E102 2.00E102 1.31E102 5.75E101 3.97E101 3.29E101 1.92E101
3.00 2.01E102 1.90E102 1.12E102 4.47E101 3.02E101 2.48E101 1.40E101
3.50 1.93E102 1.80E102 9.69E101 3.57E101 2.39E101 1.93E101 1.02E101
4.00 1.85E102 1.70E102 8.41E101 2.92E101 1.94E101 1.54E101 7.27E100
5.00 1.68E102 1.51E102 6.45E101 2.05E101 1.31E101 9.85E100 3.87E100
6.00 1.51E102 1.33E102 5.06E101 1.50E101 8.72E100 6.32E100 2.39E100
7.00 1.36E102 1.17E102 4.06E101 1.10E101 5.76E100 4.14E100 1.72E100
8.00 1.22E102 1.04E102 3.33E101 8.16E100 3.93E100 2.85E100 1.32E100
9.00 1.08E102 9.19E101 2.78E101 6.05E100 2.85E100 2.09E100 1.03E100
10.00 9.65E101 8.18E101 2.36E101 4.55E100 2.20E100 1.62E100 7.79E201
12.50 7.31E101 6.23E101 1.65E101 2.48E100 1.40E100 1.01E100 3.70E201
15.00 5.75E101 4.85E101 1.16E101 1.59E100 9.35E201 6.44E201 1.90E201
17.50 4.72E101 3.85E101 8.05E100 1.12E100 5.96E201 3.97E201 1.16E201
20.00 3.99E101 3.13E101 5.57E100 8.18E201 3.73E201 2.46E201 8.15E202
22.50 3.42E101 2.59E101 3.96E100 5.95E201 2.40E201 1.60E201 6.25E202
25.00 2.95E101 2.18E101 2.94E100 4.28E201 1.64E201 1.11E201 4.94E202
27.50 2.54E101 1.86E101 2.29E100 3.09E201 1.20E201 8.28E202 3.91E202
30.00 2.18E101 1.59E101 1.86E100 2.26E201 9.27E202 6.51E202 3.06E202
35.00 1.58E101 1.17E101 1.33E100 1.30E201 6.26E202 4.46E202 1.82E202
40.00 1.13E101 8.49E100 9.78E201 8.28E202 4.54E202 3.20E202 1.05E202
45.00 8.11E100 6.13E100 7.09E201 5.80E202 3.33E202 2.28E202 6.01E203
50.00 5.93E100 4.45E100 5.05E201 4.33E202 2.42E202 1.59E202 3.47E203
55.00 4.46E100 3.29E100 3.58E201 3.36E202 1.75E202 1.10E202 2.06E203
60.00 3.47E100 2.51E100 2.57E201 2.66E202 1.27E202 7.63E203 1.27E203
65.00 2.80E100 1.98E100 1.89E201 2.13E202 9.25E203 5.36E203 8.17E204
70.00 2.34E100 1.62E100 1.44E201 1.73E202 6.88E203 3.86E203 5.58E204
75.00 2.01E100 1.37E100 1.15E201 1.42E202 5.26E203 2.88E203 4.04E204
80.00 1.79E100 1.20E100 9.51E202 1.19E202 4.14E203 2.22E203 3.11E204
85.00 1.63E100 1.08E100 8.20E202 1.02E202 3.36E203 1.78E203 2.51E204
90.00 1.52E100 1.00E100 7.35E202 8.94E203 2.82E203 1.48E203 2.13E204
95.00 1.44E100 9.49E201 6.80E202 7.99E203 2.44E203 1.27E203 1.88E204
105.00 1.37E100 8.99E201 6.29E202 6.74E203 1.96E203 1.02E203 1.57E204
120.00 1.37E100 9.06E201 6.30E202 5.77E203 1.60E203 8.27E204 1.36E204
135.00 1.43E100 9.53E201 6.66E202 5.29E203 1.42E203 7.33E204 1.26E204
150.00 1.49E100 1.00E100 7.05E202 5.02E203 1.33E203 6.82E204 1.21E204
165.00 1.54E100 1.04E100 7.33E202 4.88E203 1.28E203 6.57E204 1.20E204
180.00 1.56E100 1.05E100 7.43E202 4.84E203 1.26E203 6.49E204 1.19E204
total 7.98E101 6.17E101 1.25E101 2.82E100 1.69E100 1.31E100 6.61E201
rel ff 7.70E101 5.81E101 1.22E101 2.84E100 1.72E100 1.34E100 6.82E201
nrl ff 7.96E101 6.03E101 1.28E101 3.02E100 1.83E100 1.43E100 7.26E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Cesium (Z555)
0.00 2.37E102 2.37E102 2.37E102 2.37E102 2.37E102 2.37E102 2.36E102
0.01 2.37E102 2.37E102 2.36E102 2.36E102 2.36E102 2.36E102 2.36E102
0.02 2.36E102 2.36E102 2.36E102 2.35E102 2.35E102 2.34E102 2.34E102
0.04 2.34E102 2.33E102 2.32E102 2.31E102 2.30E102 2.28E102 2.27E102
0.06 2.31E102 2.28E102 2.27E102 2.26E102 2.22E102 2.19E102 2.17E102
0.10 2.22E102 2.16E102 2.14E102 2.11E102 2.05E102 2.00E102 1.97E102
0.20 1.95E102 1.82E102 1.80E102 1.72E102 1.62E102 1.53E102 1.48E102
0.30 1.69E102 1.51E102 1.48E102 1.38E102 1.24E102 1.14E102 1.08E102
0.40 1.45E102 1.24E102 1.19E102 1.09E102 9.56E101 8.63E101 8.07E101
0.50 1.23E102 1.01E102 9.70E101 8.71E101 7.47E101 6.67E101 6.22E101
0.60 1.05E102 8.36E101 7.97E101 7.06E101 5.95E101 5.26E101 4.87E101
0.70 8.95E101 6.99E101 6.64E101 5.82E101 4.84E101 4.22E101 3.87E101
0.80 7.71E101 5.91E101 5.59E101 4.86E101 3.99E101 3.45E101 3.14E101
1.00 5.85E101 4.35E101 4.09E101 3.52E101 2.86E101 2.45E101 2.23E101
1.20 4.55E101 3.31E101 3.11E101 2.66E101 2.16E101 1.86E101 1.69E101
1.50 3.28E101 2.35E101 2.20E101 1.87E101 1.49E101 1.25E101 1.10E101
1.70 2.71E101 1.94E101 1.81E101 1.52E101 1.17E101 9.28E100 7.79E100
2.00 2.11E101 1.48E101 1.38E101 1.13E101 8.08E100 5.83E100 4.47E100
2.50 1.44E101 9.37E100 8.53E100 6.63E100 4.40E100 3.00E100 2.22E100
3.00 9.83E100 5.72E100 5.11E100 3.84E100 2.62E100 2.02E100 1.74E100
3.50 6.69E100 3.61E100 3.20E100 2.40E100 1.78E100 1.61E100 1.66E100
4.00 4.65E100 2.48E100 2.21E100 1.70E100 1.33E100 1.30E100 1.42E100
5.00 2.55E100 1.54E100 1.40E100 1.12E100 8.33E201 6.54E201 5.47E201
6.00 1.67E100 1.11E100 1.03E100 8.16E201 5.13E201 2.88E201 1.68E201
7.00 1.20E100 7.70E201 6.99E201 5.29E201 3.02E201 1.54E201 8.33E202
8.00 8.82E201 4.95E201 4.38E201 3.14E201 1.82E201 1.07E201 6.97E202
9.00 6.39E201 3.14E201 2.71E201 1.89E201 1.18E201 8.76E202 7.53E202
10.00 4.58E201 2.07E201 1.77E201 1.23E201 8.46E202 7.69E202 8.27E202
12.50 2.10E201 9.84E202 8.58E202 6.37E202 4.98E202 5.07E202 5.85E202
15.00 1.16E201 6.58E202 5.96E202 4.73E202 3.44E202 2.58E202 2.03E202
17.50 7.59E202 4.93E202 4.56E202 3.65E202 2.29E202 1.24E202 6.76E203
20.00 5.54E202 3.61E202 3.31E202 2.54E202 1.40E202 6.36E203 2.96E203
22.50 4.20E202 2.52E202 2.24E202 1.60E202 8.05E203 3.51E203 1.64E203
25.00 3.20E202 1.69E202 1.46E202 9.65E203 4.51E203 2.01E203 1.01E203
27.50 2.41E202 1.11E202 9.31E203 5.73E203 2.53E203 1.17E203 6.39E204
30.00 1.78E202 7.28E203 5.93E203 3.43E203 1.44E203 6.81E204 3.98E204
35.00 9.42E203 3.14E203 2.45E203 1.28E203 4.88E204 2.29E204 1.41E204
40.00 4.89E203 1.40E203 1.07E203 5.20E204 1.84E204 8.38E205 5.14E205
45.00 2.56E203 6.60E204 4.92E204 2.32E204 7.98E205 3.67E205 2.29E205
50.00 1.37E203 3.31E204 2.45E204 1.14E204 4.03E205 1.94E205 1.27E205
55.00 7.71E204 1.80E204 1.34E204 6.40E205 2.47E205 1.35E205 9.93E206
60.00 4.59E204 1.08E204 8.14E205 4.11E205 1.81E205 1.16E205 9.83E206
65.00 2.93E204 7.18E205 5.49E205 2.94E205 1.48E205 1.09E205 1.03E205
70.00 2.02E204 5.28E205 4.12E205 2.36E205 1.33E205 1.08E205 1.10E205
75.00 1.50E204 4.24E205 3.38E205 2.05E205 1.26E205 1.10E205 1.15E205
80.00 1.19E204 3.65E205 2.97E205 1.90E205 1.25E205 1.11E205 1.16E205
85.00 9.97E205 3.30E205 2.74E205 1.83E205 1.26E205 1.14E205 1.18E205
90.00 8.76E205 3.11E205 2.62E205 1.82E205 1.31E205 1.19E205 1.20E205
95.00 7.94E205 2.99E205 2.55E205 1.82E205 1.35E205 1.23E205 1.23E205
105.00 7.00E205 2.90E205 2.53E205 1.90E205 1.48E205 1.35E205 1.31E205
120.00 6.40E205 2.95E205 2.62E205 2.08E205 1.70E205 1.54E205 1.45E205
135.00 6.23E205 3.11E205 2.82E205 2.32E205 1.94E205 1.73E205 1.56E205
150.00 6.20E205 3.27E205 2.99E205 2.52E205 2.15E205 1.89E205 1.67E205
165.00 6.22E205 3.38E205 3.12E205 2.67E205 2.30E205 2.02E205 1.75E205
180.00 6.23E205 3.43E205 3.16E205 2.72E205 2.36E205 2.07E205 1.79E205
total 4.76E201 3.12E201 2.87E201 2.35E201 1.78E201 1.45E201 1.29E201
rel ff 4.95E201 3.25E201 2.99E201 2.44E201 1.86E201 1.53E201 1.35E201
nrl ff 5.27E201 3.46E201 3.19E201 2.60E201 1.98E201 1.63E201 1.44E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Barium (Z556)
0.00 2.48E102 2.48E102 2.48E102 2.46E102 2.46E102 2.46E102 2.46E102
0.01 2.48E102 2.48E102 2.48E102 2.46E102 2.46E102 2.46E102 2.45E102
0.02 2.49E102 2.48E102 2.48E102 2.46E102 2.46E102 2.45E102 2.45E102
0.04 2.48E102 2.48E102 2.47E102 2.46E102 2.45E102 2.45E102 2.44E102
0.06 2.48E102 2.48E102 2.47E102 2.45E102 2.44E102 2.43E102 2.41E102
0.10 2.48E102 2.48E102 2.47E102 2.43E102 2.41E102 2.39E102 2.34E102
0.20 2.48E102 2.48E102 2.45E102 2.35E102 2.29E102 2.25E102 2.11E102
0.30 2.48E102 2.47E102 2.42E102 2.25E102 2.14E102 2.08E102 1.87E102
0.40 2.47E102 2.47E102 2.38E102 2.13E102 2.00E102 1.91E102 1.65E102
0.50 2.47E102 2.46E102 2.34E102 2.02E102 1.85E102 1.75E102 1.44E102
0.60 2.46E102 2.45E102 2.29E102 1.91E102 1.71E102 1.60E102 1.26E102
0.70 2.45E102 2.43E102 2.24E102 1.80E102 1.58E102 1.45E102 1.10E102
0.80 2.44E102 2.42E102 2.18E102 1.69E102 1.45E102 1.32E102 9.61E101
1.00 2.42E102 2.39E102 2.08E102 1.49E102 1.22E102 1.09E102 7.50E101
1.20 2.39E102 2.35E102 1.97E102 1.31E102 1.03E102 9.04E101 5.97E101
1.50 2.34E102 2.29E102 1.82E102 1.08E102 8.14E101 6.98E101 4.36E101
1.70 2.30E102 2.25E102 1.72E102 9.49E101 7.02E101 5.95E101 3.61E101
2.00 2.25E102 2.18E102 1.58E102 7.93E101 5.69E101 4.76E101 2.81E101
2.50 2.17E102 2.07E102 1.36E102 6.00E101 4.14E101 3.42E101 1.99E101
3.00 2.08E102 1.96E102 1.17E102 4.67E101 3.13E101 2.57E101 1.47E101
3.50 2.00E102 1.86E102 1.01E102 3.72E101 2.47E101 2.01E101 1.08E101
4.00 1.91E102 1.76E102 8.76E101 3.04E101 2.01E101 1.60E101 7.76E100
5.00 1.74E102 1.56E102 6.74E101 2.13E101 1.38E101 1.04E101 4.12E100
6.00 1.56E102 1.38E102 5.29E101 1.56E101 9.28E100 6.73E100 2.50E100
7.00 1.41E102 1.22E102 4.24E101 1.16E101 6.16E100 4.42E100 1.78E100
8.00 1.26E102 1.07E102 3.46E101 8.64E100 4.18E100 3.02E100 1.38E100
9.00 1.13E102 9.54E101 2.88E101 6.44E100 3.00E100 2.19E100 1.08E100
10.00 1.01E102 8.50E101 2.45E101 4.85E100 2.30E100 1.69E100 8.25E201
12.50 7.63E101 6.49E101 1.72E101 2.62E100 1.45E100 1.05E100 3.98E201
15.00 5.97E101 5.05E101 1.23E101 1.66E100 9.84E201 6.81E201 2.03E201
17.50 4.87E101 4.01E101 8.58E100 1.17E100 6.36E201 4.25E201 1.22E201
20.00 4.10E101 3.24E101 5.96E100 8.59E201 4.01E201 2.64E201 8.48E202
22.50 3.51E101 2.67E101 4.22E100 6.30E201 2.58E201 1.71E201 6.47E202
25.00 3.03E101 2.25E101 3.10E100 4.57E201 1.75E201 1.18E201 5.12E202
27.50 2.62E101 1.92E101 2.40E100 3.31E201 1.26E201 8.69E202 4.07E202
30.00 2.26E101 1.64E101 1.94E100 2.42E201 9.70E202 6.78E202 3.21E202
35.00 1.65E101 1.22E101 1.38E100 1.38E201 6.49E202 4.62E202 1.93E202
40.00 1.19E101 8.94E100 1.02E100 8.73E202 4.71E202 3.32E202 1.13E202
45.00 8.58E100 6.49E100 7.50E201 6.06E202 3.47E202 2.39E202 6.52E203
50.00 6.26E100 4.72E100 5.39E201 4.51E202 2.54E202 1.68E202 3.80E203
55.00 4.69E100 3.48E100 3.84E201 3.49E202 1.85E202 1.18E202 2.27E203
60.00 3.62E100 2.64E100 2.77E201 2.77E202 1.35E202 8.21E203 1.40E203
65.00 2.90E100 2.07E100 2.04E201 2.23E202 9.93E203 5.82E203 9.10E204
70.00 2.41E100 1.68E100 1.55E201 1.82E202 7.43E203 4.22E203 6.23E204
75.00 2.07E100 1.42E100 1.23E201 1.51E202 5.71E203 3.16E203 4.52E204
80.00 1.83E100 1.24E100 1.01E201 1.27E202 4.51E203 2.45E203 3.48E204
85.00 1.66E100 1.11E100 8.70E202 1.09E202 3.68E203 1.97E203 2.82E204
90.00 1.55E100 1.03E100 7.76E202 9.60E203 3.10E203 1.64E203 2.40E204
95.00 1.48E100 9.76E201 7.16E202 8.61E203 2.69E203 1.42E203 2.11E204
105.00 1.41E100 9.27E201 6.60E202 7.31E203 2.17E203 1.14E203 1.77E204
120.00 1.42E100 9.40E201 6.60E202 6.31E203 1.78E203 9.26E204 1.52E204
135.00 1.49E100 9.93E201 6.97E202 5.81E203 1.59E203 8.22E204 1.41E204
150.00 1.56E100 1.05E100 7.38E202 5.53E203 1.48E203 7.66E204 1.36E204
165.00 1.62E100 1.09E100 7.68E202 5.39E203 1.43E203 7.37E204 1.33E204
180.00 1.64E100 1.10E100 7.78E202 5.34E203 1.41E203 7.28E204 1.33E204
total 8.28E101 6.42E101 1.31E101 2.95E100 1.77E100 1.37E100 6.93E201
rel ff 8.03E101 6.07E101 1.27E101 2.98E100 1.80E100 1.41E100 7.15E201
nrl ff 8.31E101 6.30E101 1.34E101 3.17E100 1.92E100 1.50E100 7.62E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Barium (Z556)
0.00 2.46E102 2.45E102 2.45E102 2.45E102 2.45E102 2.45E102 2.45E102
0.01 2.45E102 2.45E102 2.45E102 2.45E102 2.45E102 2.45E102 2.44E102
0.02 2.45E102 2.44E102 2.44E102 2.44E102 2.43E102 2.43E102 2.42E102
0.04 2.43E102 2.41E102 2.41E102 2.40E102 2.38E102 2.36E102 2.35E102
0.06 2.39E102 2.36E102 2.36E102 2.34E102 2.30E102 2.27E102 2.25E102
0.10 2.30E102 2.24E102 2.22E102 2.18E102 2.12E102 2.07E102 2.04E102
0.20 2.02E102 1.89E102 1.86E102 1.79E102 1.68E102 1.59E102 1.54E102
0.30 1.75E102 1.57E102 1.53E102 1.43E102 1.29E102 1.19E102 1.12E102
0.40 1.50E102 1.28E102 1.24E102 1.13E102 9.94E101 8.98E101 8.42E101
0.50 1.28E102 1.05E102 1.01E102 9.06E101 7.79E101 6.97E101 6.51E101
0.60 1.09E102 8.71E101 8.31E101 7.36E101 6.22E101 5.50E101 5.10E101
0.70 9.31E101 7.30E101 6.93E101 6.08E101 5.06E101 4.40E101 4.03E101
0.80 8.04E101 6.18E101 5.85E101 5.08E101 4.17E101 3.58E101 3.25E101
1.00 6.11E101 4.54E101 4.28E101 3.67E101 2.97E101 2.53E101 2.29E101
1.20 4.75E101 3.45E101 3.23E101 2.76E101 2.23E101 1.92E101 1.76E101
1.50 3.41E101 2.43E101 2.28E101 1.93E101 1.55E101 1.32E101 1.19E101
1.70 2.81E101 2.01E101 1.87E101 1.58E101 1.23E101 9.93E100 8.50E100
2.00 2.18E101 1.55E101 1.44E101 1.18E101 8.59E100 6.26E100 4.84E100
2.50 1.50E101 9.95E100 9.09E100 7.11E100 4.70E100 3.15E100 2.28E100
3.00 1.04E101 6.14E100 5.49E100 4.13E100 2.77E100 2.06E100 1.71E100
3.50 7.13E100 3.85E100 3.41E100 2.55E100 1.86E100 1.65E100 1.67E100
4.00 4.95E100 2.61E100 2.31E100 1.76E100 1.38E100 1.36E100 1.52E100
5.00 2.69E100 1.59E100 1.44E100 1.15E100 8.69E201 7.15E201 6.31E201
6.00 1.74E100 1.16E100 1.07E100 8.55E201 5.46E201 3.14E201 1.86E201
7.00 1.25E100 8.18E201 7.46E201 5.70E201 3.25E201 1.63E201 8.59E202
8.00 9.27E201 5.34E201 4.74E201 3.42E201 1.95E201 1.10E201 6.83E202
9.00 6.78E201 3.40E201 2.94E201 2.05E201 1.26E201 8.90E202 7.27E202
10.00 4.89E201 2.23E201 1.91E201 1.32E201 8.89E202 7.82E202 8.14E202
12.50 2.24E201 1.03E201 8.93E202 6.57E202 5.13E202 5.32E202 6.33E202
15.00 1.22E201 6.77E202 6.11E202 4.82E202 3.55E202 2.78E202 2.31E202
17.50 7.91E202 5.09E202 4.70E202 3.77E202 2.41E202 1.34E202 7.57E203
20.00 5.74E202 3.77E202 3.46E202 2.68E202 1.50E202 6.88E203 3.22E203
22.50 4.36E202 2.66E202 2.38E202 1.73E202 8.77E203 3.81E203 1.76E203
25.00 3.34E202 1.80E202 1.57E202 1.05E202 4.97E203 2.20E203 1.09E203
27.50 2.53E202 1.20E202 1.01E202 6.30E203 2.81E203 1.28E203 6.91E204
30.00 1.89E202 7.91E203 6.49E203 3.79E203 1.61E203 7.55E204 4.35E204
35.00 1.01E202 3.46E203 2.71E203 1.43E203 5.49E204 2.58E204 1.57E204
40.00 5.33E203 1.56E203 1.19E203 5.83E204 2.08E204 9.49E205 5.82E205
45.00 2.81E203 7.38E204 5.52E204 2.61E204 9.02E205 4.15E205 2.59E205
50.00 1.52E203 3.72E204 2.75E204 1.29E204 4.53E205 2.18E205 1.43E205
55.00 8.59E204 2.03E204 1.50E204 7.20E205 2.76E205 1.50E205 1.10E205
60.00 5.14E204 1.22E204 9.16E205 4.61E205 2.01E205 1.28E205 1.07E205
65.00 3.29E204 8.07E205 6.16E205 3.29E205 1.63E205 1.19E205 1.12E205
70.00 2.27E204 5.93E205 4.62E205 2.62E205 1.46E205 1.18E205 1.19E205
75.00 1.68E204 4.75E205 3.78E205 2.28E205 1.38E205 1.19E205 1.24E205
80.00 1.34E204 4.08E205 3.31E205 2.10E205 1.36E205 1.20E205 1.25E205
85.00 1.12E204 3.68E205 3.04E205 2.01E205 1.37E205 1.23E205 1.27E205
90.00 9.83E205 3.45E205 2.90E205 1.99E205 1.41E205 1.28E205 1.29E205
95.00 8.90E205 3.31E205 2.81E205 1.99E205 1.46E205 1.32E205 1.32E205
105.00 7.84E205 3.20E205 2.78E205 2.07E205 1.59E205 1.44E205 1.40E205
120.00 7.13E205 3.23E205 2.86E205 2.24E205 1.81E205 1.64E205 1.55E205
135.00 6.91E205 3.39E205 3.05E205 2.48E205 2.06E205 1.84E205 1.67E205
150.00 6.86E205 3.54E205 3.23E205 2.69E205 2.27E205 2.01E205 1.79E205
165.00 6.87E205 3.66E205 3.36E205 2.84E205 2.43E205 2.14E205 1.88E205
180.00 6.87E205 3.71E205 3.41E205 2.90E205 2.49E205 2.19E205 1.92E205
total 4.99E201 3.27E201 3.01E201 2.46E201 1.86E201 1.52E201 1.35E201
rel ff 5.19E201 3.40E201 3.14E201 2.56E201 1.95E201 1.60E201 1.42E201
nrl ff 5.54E201 3.63E201 3.35E201 2.73E201 2.08E201 1.71E201 1.51E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Lawrencium (Z557)
0.00 2.57E102 2.57E102 2.57E102 2.55E102 2.55E102 2.55E102 2.54E102
0.01 2.57E102 2.57E102 2.57E102 2.55E102 2.55E102 2.54E102 2.54E102
0.02 2.57E102 2.57E102 2.56E102 2.55E102 2.54E102 2.54E102 2.54E102
0.04 2.57E102 2.57E102 2.56E102 2.54E102 2.54E102 2.54E102 2.52E102
0.06 2.57E102 2.57E102 2.56E102 2.54E102 2.53E102 2.52E102 2.50E102
0.10 2.57E102 2.57E102 2.56E102 2.52E102 2.49E102 2.48E102 2.42E102
0.20 2.57E102 2.57E102 2.54E102 2.44E102 2.37E102 2.33E102 2.18E102
0.30 2.56E102 2.56E102 2.51E102 2.33E102 2.22E102 2.16E102 1.94E102
0.40 2.56E102 2.55E102 2.47E102 2.21E102 2.07E102 1.98E102 1.71E102
0.50 2.55E102 2.54E102 2.42E102 2.09E102 1.92E102 1.82E102 1.50E102
0.60 2.54E102 2.53E102 2.37E102 1.98E102 1.78E102 1.66E102 1.31E102
0.70 2.53E102 2.52E102 2.32E102 1.87E102 1.64E102 1.51E102 1.14E102
0.80 2.52E102 2.50E102 2.26E102 1.75E102 1.50E102 1.37E102 1.00E102
1.00 2.50E102 2.47E102 2.15E102 1.55E102 1.27E102 1.13E102 7.83E101
1.20 2.47E102 2.43E102 2.04E102 1.36E102 1.07E102 9.42E101 6.24E101
1.50 2.42E102 2.37E102 1.89E102 1.12E102 8.49E101 7.29E101 4.55E101
1.70 2.38E102 2.32E102 1.79E102 9.88E101 7.33E101 6.22E101 3.76E101
2.00 2.33E102 2.25E102 1.64E102 8.27E101 5.95E101 4.97E101 2.92E101
2.50 2.24E102 2.14E102 1.41E102 6.27E101 4.32E101 3.56E101 2.07E101
3.00 2.15E102 2.03E102 1.21E102 4.88E101 3.26E101 2.67E101 1.54E101
3.50 2.07E102 1.93E102 1.05E102 3.88E101 2.56E101 2.08E101 1.14E101
4.00 1.98E102 1.82E102 9.13E101 3.16E101 2.08E101 1.66E101 8.26E100
5.00 1.79E102 1.62E102 7.04E101 2.21E101 1.44E101 1.09E101 4.37E100
6.00 1.62E102 1.43E102 5.53E101 1.63E101 9.83E100 7.15E100 2.62E100
7.00 1.46E102 1.26E102 4.42E101 1.22E101 6.56E100 4.70E100 1.85E100
8.00 1.31E102 1.11E102 3.60E101 9.13E100 4.44E100 3.20E100 1.43E100
9.00 1.17E102 9.91E101 2.99E101 6.83E100 3.16E100 2.31E100 1.13E100
10.00 1.05E102 8.84E101 2.54E101 5.15E100 2.40E100 1.76E100 8.72E201
12.50 7.96E101 6.76E101 1.79E101 2.77E100 1.51E100 1.09E100 4.27E201
15.00 6.21E101 5.26E101 1.29E101 1.73E100 1.03E100 7.19E201 2.17E201
17.50 5.03E101 4.16E101 9.11E100 1.22E100 6.77E201 4.54E201 1.28E201
20.00 4.21E101 3.36E101 6.35E100 9.01E201 4.30E201 2.83E201 8.83E202
22.50 3.60E101 2.76E101 4.48E100 6.65E201 2.77E201 1.83E201 6.70E202
25.00 3.11E101 2.32E101 3.28E100 4.86E201 1.86E201 1.25E201 5.30E202
27.50 2.70E101 1.97E101 2.51E100 3.53E201 1.34E201 9.14E202 4.23E202
30.00 2.33E101 1.70E101 2.02E100 2.59E201 1.02E201 7.08E202 3.35E202
35.00 1.72E101 1.27E101 1.44E100 1.47E201 6.74E202 4.78E202 2.04E202
40.00 1.25E101 9.37E100 1.07E100 9.22E202 4.88E202 3.45E202 1.21E202
45.00 9.04E100 6.84E100 7.91E201 6.35E202 3.61E202 2.50E202 7.05E203
50.00 6.59E100 4.98E100 5.73E201 4.69E202 2.66E202 1.78E202 4.14E203
55.00 4.91E100 3.67E100 4.12E201 3.63E202 1.95E202 1.25E202 2.49E203
60.00 3.77E100 2.77E100 2.97E201 2.88E202 1.43E202 8.81E203 1.55E203
65.00 3.00E100 2.16E100 2.19E201 2.33E202 1.06E202 6.28E203 1.01E203
70.00 2.47E100 1.74E100 1.66E201 1.91E202 8.00E203 4.58E203 6.94E204
75.00 2.11E100 1.46E100 1.31E201 1.59E202 6.17E203 3.45E203 5.05E204
80.00 1.86E100 1.27E100 1.08E201 1.34E202 4.90E203 2.69E203 3.90E204
85.00 1.69E100 1.14E100 9.23E202 1.16E202 4.02E203 2.17E203 3.16E204
90.00 1.58E100 1.06E100 8.21E202 1.03E202 3.40E203 1.82E203 2.69E204
95.00 1.50E100 9.99E201 7.55E202 9.25E203 2.96E203 1.57E203 2.37E204
105.00 1.44E100 9.50E201 6.93E202 7.91E203 2.40E203 1.26E203 1.98E204
120.00 1.46E100 9.66E201 6.91E202 6.88E203 1.98E203 1.03E203 1.70E204
135.00 1.54E100 1.03E100 7.29E202 6.37E203 1.77E203 9.20E204 1.58E204
150.00 1.62E100 1.09E100 7.73E202 6.08E203 1.65E203 8.58E204 1.51E204
165.00 1.68E100 1.13E100 8.04E202 5.93E203 1.59E203 8.26E204 1.49E204
180.00 1.70E100 1.15E100 8.15E202 5.88E203 1.57E203 8.16E204 1.48E204
total 8.58E101 6.67E101 1.37E101 3.10E100 1.85E100 1.44E100 7.26E201
rel ff 8.37E101 6.33E101 1.33E101 3.12E100 1.89E100 1.47E100 7.49E201
nrl ff 8.67E101 6.58E101 1.40E101 3.32E100 2.01E100 1.57E100 8.00E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Lawrencium (Z557)
0.00 2.54E102 2.54E102 2.54E102 2.54E102 2.54E102 2.54E102 2.54E102
0.01 2.54E102 2.54E102 2.54E102 2.54E102 2.54E102 2.53E102 2.53E102
0.02 2.54E102 2.53E102 2.53E102 2.53E102 2.52E102 2.51E102 2.51E102
0.04 2.51E102 2.50E102 2.49E102 2.48E102 2.46E102 2.45E102 2.44E102
0.06 2.48E102 2.45E102 2.44E102 2.42E102 2.38E102 2.35E102 2.33E102
0.10 2.38E102 2.31E102 2.30E102 2.26E102 2.20E102 2.15E102 2.12E102
0.20 2.10E102 1.96E102 1.93E102 1.85E102 1.74E102 1.65E102 1.59E102
0.30 1.82E102 1.63E102 1.59E102 1.49E102 1.34E102 1.23E102 1.16E102
0.40 1.56E102 1.33E102 1.29E102 1.18E102 1.03E102 9.36E101 8.78E101
0.50 1.33E102 1.09E102 1.05E102 9.43E101 8.12E101 7.28E101 6.81E101
0.60 1.13E102 9.07E101 8.66E101 7.68E101 6.50E101 5.75E101 5.33E101
0.70 9.70E101 7.62E101 7.24E101 6.35E101 5.28E101 4.59E101 4.20E101
0.80 8.38E101 6.46E101 6.11E101 5.32E101 4.35E101 3.73E101 3.37E101
1.00 6.38E101 4.75E101 4.47E101 3.83E101 3.08E101 2.62E101 2.35E101
1.20 4.96E101 3.59E101 3.36E101 2.86E101 2.31E101 1.99E101 1.83E101
1.50 3.55E101 2.52E101 2.35E101 2.00E101 1.61E101 1.39E101 1.27E101
1.70 2.92E101 2.08E101 1.94E101 1.64E101 1.29E101 1.06E101 9.21E100
2.00 2.26E101 1.61E101 1.50E101 1.24E101 9.10E100 6.71E100 5.24E100
2.50 1.57E101 1.05E101 9.66E100 7.60E100 5.02E100 3.31E100 2.35E100
3.00 1.10E101 6.56E100 5.88E100 4.43E100 2.93E100 2.12E100 1.70E100
3.50 7.57E100 4.10E100 3.63E100 2.70E100 1.94E100 1.69E100 1.68E100
4.00 5.26E100 2.75E100 2.43E100 1.84E100 1.43E100 1.42E100 1.60E100
5.00 2.83E100 1.64E100 1.48E100 1.18E100 9.06E201 7.77E201 7.18E201
6.00 1.82E100 1.21E100 1.11E100 8.93E201 5.79E201 3.41E201 2.07E201
7.00 1.31E100 8.65E201 7.92E201 6.10E201 3.49E201 1.73E201 8.96E202
8.00 9.72E201 5.72E201 5.10E201 3.71E201 2.10E201 1.14E201 6.77E202
9.00 7.17E201 3.67E201 3.18E201 2.22E201 1.34E201 9.08E202 7.07E202
10.00 5.21E201 2.40E201 2.05E201 1.42E201 9.36E202 7.97E202 8.01E202
12.50 2.39E201 1.08E201 9.33E202 6.80E202 5.29E202 5.57E202 6.78E202
15.00 1.29E201 6.98E202 6.27E202 4.92E202 3.67E202 2.99E202 2.59E202
17.50 8.26E202 5.25E202 4.84E202 3.89E202 2.52E202 1.45E202 8.46E203
20.00 5.95E202 3.93E202 3.61E202 2.82E202 1.60E202 7.45E203 3.52E203
22.50 4.53E202 2.80E202 2.52E202 1.85E202 9.50E203 4.13E203 1.89E203
25.00 3.48E202 1.92E202 1.68E202 1.14E202 5.45E203 2.39E203 1.16E203
27.50 2.65E202 1.29E202 1.09E202 6.90E203 3.11E203 1.41E203 7.45E204
30.00 2.00E202 8.57E203 7.07E203 4.18E203 1.79E203 8.35E204 4.74E204
35.00 1.09E202 3.79E203 2.99E203 1.59E203 6.16E204 2.89E204 1.75E204
40.00 5.78E203 1.73E203 1.32E203 6.53E204 2.34E204 1.07E204 6.55E205
45.00 3.08E203 8.22E204 6.16E204 2.93E204 1.02E204 4.68E205 2.92E205
50.00 1.68E203 4.16E204 3.09E204 1.45E204 5.10E205 2.44E205 1.59E205
55.00 9.55E204 2.27E204 1.69E204 8.08E205 3.09E205 1.66E205 1.21E205
60.00 5.73E204 1.37E204 1.03E204 5.16E205 2.24E205 1.41E205 1.17E205
65.00 3.68E204 9.05E205 6.91E205 3.67E205 1.81E205 1.30E205 1.21E205
70.00 2.54E204 6.64E205 5.17E205 2.92E205 1.60E205 1.28E205 1.28E205
75.00 1.89E204 5.30E205 4.21E205 2.52E205 1.52E205 1.29E205 1.34E205
80.00 1.50E204 4.55E205 3.68E205 2.32E205 1.48E205 1.30E205 1.34E205
85.00 1.26E204 4.09E205 3.37E205 2.21E205 1.49E205 1.33E205 1.37E205
90.00 1.10E204 3.83E205 3.20E205 2.18E205 1.53E205 1.37E205 1.39E205
95.00 9.97E205 3.66E205 3.10E205 2.18E205 1.58E205 1.42E205 1.42E205
105.00 8.75E205 3.53E205 3.05E205 2.25E205 1.71E205 1.54E205 1.50E205
120.00 7.94E205 3.53E205 3.12E205 2.42E205 1.93E205 1.75E205 1.66E205
135.00 7.66E205 3.69E205 3.31E205 2.67E205 2.19E205 1.96E205 1.79E205
150.00 7.58E205 3.84E205 3.48E205 2.88E205 2.41E205 2.13E205 1.91E205
165.00 7.58E205 3.96E205 3.62E205 3.03E205 2.57E205 2.27E205 2.01E205
180.00 7.58E205 4.01E205 3.67E205 3.09E205 2.63E205 2.32E205 2.05E205
total 5.23E201 3.43E201 3.16E201 2.58E201 1.95E201 1.59E201 1.42E201
rel ff 5.44E201 3.57E201 3.29E201 2.68E201 2.04E201 1.68E201 1.48E201
nrl ff 5.81E201 3.82E201 3.52E201 2.87E201 2.19E201 1.80E201 1.59E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Cerium (Z558)
0.00 2.65E102 2.65E102 2.66E102 2.64E102 2.64E102 2.64E102 2.63E102
0.01 2.65E102 2.65E102 2.66E102 2.64E102 2.63E102 2.63E102 2.63E102
0.02 2.65E102 2.65E102 2.65E102 2.64E102 2.63E102 2.63E102 2.63E102
0.04 2.65E102 2.65E102 2.65E102 2.63E102 2.63E102 2.63E102 2.61E102
0.06 2.65E102 2.65E102 2.65E102 2.63E102 2.62E102 2.61E102 2.58E102
0.10 2.65E102 2.65E102 2.65E102 2.61E102 2.58E102 2.57E102 2.51E102
0.20 2.65E102 2.65E102 2.63E102 2.52E102 2.45E102 2.41E102 2.26E102
0.30 2.65E102 2.64E102 2.59E102 2.41E102 2.30E102 2.23E102 2.01E102
0.40 2.64E102 2.64E102 2.55E102 2.29E102 2.14E102 2.06E102 1.78E102
0.50 2.63E102 2.63E102 2.51E102 2.17E102 1.99E102 1.89E102 1.55E102
0.60 2.63E102 2.61E102 2.45E102 2.05E102 1.84E102 1.72E102 1.36E102
0.70 2.62E102 2.60E102 2.40E102 1.93E102 1.70E102 1.57E102 1.19E102
0.80 2.61E102 2.58E102 2.34E102 1.82E102 1.56E102 1.42E102 1.04E102
1.00 2.58E102 2.55E102 2.23E102 1.61E102 1.32E102 1.18E102 8.17E101
1.20 2.55E102 2.51E102 2.12E102 1.41E102 1.12E102 9.81E101 6.52E101
1.50 2.50E102 2.44E102 1.96E102 1.16E102 8.85E101 7.61E101 4.75E101
1.70 2.46E102 2.40E102 1.85E102 1.03E102 7.65E101 6.49E101 3.92E101
2.00 2.40E102 2.33E102 1.70E102 8.62E101 6.22E101 5.19E101 3.03E101
2.50 2.31E102 2.21E102 1.46E102 6.55E101 4.51E101 3.71E101 2.14E101
3.00 2.23E102 2.10E102 1.26E102 5.09E101 3.38E101 2.77E101 1.60E101
3.50 2.14E102 1.99E102 1.09E102 4.04E101 2.65E101 2.16E101 1.20E101
4.00 2.04E102 1.88E102 9.51E101 3.28E101 2.16E101 1.73E101 8.76E100
5.00 1.85E102 1.67E102 7.36E101 2.29E101 1.51E101 1.15E101 4.64E100
6.00 1.67E102 1.48E102 5.78E101 1.69E101 1.04E101 7.56E100 2.75E100
7.00 1.51E102 1.31E102 4.62E101 1.28E101 6.98E100 4.99E100 1.92E100
8.00 1.36E102 1.16E102 3.75E101 9.62E100 4.72E100 3.39E100 1.49E100
9.00 1.22E102 1.03E102 3.11E101 7.23E100 3.34E100 2.42E100 1.18E100
10.00 1.09E102 9.19E101 2.63E101 5.46E100 2.52E100 1.84E100 9.18E201
12.50 8.30E101 7.04E101 1.86E101 2.92E100 1.57E100 1.14E100 4.56E201
15.00 6.45E101 5.48E101 1.35E101 1.81E100 1.08E100 7.57E201 2.31E201
17.50 5.20E101 4.32E101 9.64E100 1.27E100 7.18E201 4.82E201 1.35E201
20.00 4.33E101 3.47E101 6.75E100 9.44E201 4.60E201 3.03E201 9.21E202
22.50 3.69E101 2.85E101 4.76E100 7.01E201 2.96E201 1.95E201 6.95E202
25.00 3.19E101 2.39E101 3.47E100 5.15E201 1.99E201 1.33E201 5.49E202
27.50 2.77E101 2.03E101 2.64E100 3.76E201 1.41E201 9.62E202 4.39E202
30.00 2.40E101 1.75E101 2.11E100 2.76E201 1.07E201 7.40E202 3.50E202
35.00 1.79E101 1.31E101 1.49E100 1.56E201 7.01E202 4.96E202 2.16E202
40.00 1.31E101 9.78E100 1.12E100 9.73E202 5.06E202 3.58E202 1.29E202
45.00 9.48E100 7.17E100 8.32E201 6.65E202 3.75E202 2.61E202 7.60E203
50.00 6.91E100 5.23E100 6.08E201 4.89E202 2.78E202 1.87E202 4.51E203
55.00 5.13E100 3.85E100 4.39E201 3.78E202 2.06E202 1.33E202 2.73E203
60.00 3.92E100 2.89E100 3.18E201 3.00E202 1.52E202 9.42E203 1.71E203
65.00 3.09E100 2.24E100 2.35E201 2.43E202 1.13E202 6.77E203 1.12E203
70.00 2.54E100 1.81E100 1.78E201 2.00E202 8.58E203 4.97E203 7.70E204
75.00 2.16E100 1.51E100 1.40E201 1.67E202 6.66E203 3.76E203 5.63E204
80.00 1.90E100 1.30E100 1.15E201 1.42E202 5.32E203 2.94E203 4.35E204
85.00 1.72E100 1.17E100 9.79E202 1.24E202 4.37E203 2.39E203 3.53E204
90.00 1.60E100 1.08E100 8.68E202 1.10E202 3.71E203 2.00E203 3.01E204
95.00 1.52E100 1.02E100 7.97E202 9.91E203 3.24E203 1.74E203 2.65E204
105.00 1.46E100 9.68E201 7.29E202 8.54E203 2.64E203 1.40E203 2.22E204
120.00 1.48E100 9.87E201 7.23E202 7.47E203 2.19E203 1.15E203 1.91E204
135.00 1.57E100 1.05E100 7.63E202 6.95E203 1.96E203 1.03E203 1.76E204
150.00 1.66E100 1.11E100 8.09E202 6.66E203 1.84E203 9.58E204 1.69E204
165.00 1.72E100 1.16E100 8.41E202 6.51E203 1.77E203 9.23E204 1.65E204
180.00 1.74E100 1.18E100 8.53E202 6.46E203 1.75E203 9.11E204 1.64E204
total 8.86E101 6.91E101 1.44E101 3.24E100 1.94E100 1.50E100 7.60E201
rel ff 8.74E101 6.61E101 1.39E101 3.27E100 1.98E100 1.54E100 7.85E201
nrl ff 9.05E101 6.87E101 1.47E101 3.48E100 2.11E100 1.65E100 8.39E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Cerium (Z558)
0.00 2.63E102 2.63E102 2.63E102 2.63E102 2.63E102 2.63E102 2.63E102
0.01 2.63E102 2.63E102 2.63E102 2.63E102 2.62E102 2.62E102 2.62E102
0.02 2.62E102 2.62E102 2.62E102 2.61E102 2.61E102 2.60E102 2.60E102
0.04 2.60E102 2.58E102 2.58E102 2.57E102 2.55E102 2.53E102 2.52E102
0.06 2.56E102 2.53E102 2.52E102 2.50E102 2.47E102 2.44E102 2.41E102
0.10 2.47E102 2.40E102 2.38E102 2.34E102 2.27E102 2.22E102 2.19E102
0.20 2.17E102 2.03E102 2.00E102 1.92E102 1.81E102 1.71E102 1.65E102
0.30 1.88E102 1.69E102 1.65E102 1.54E102 1.40E102 1.28E102 1.21E102
0.40 1.62E102 1.39E102 1.34E102 1.23E102 1.08E102 9.75E101 9.16E101
0.50 1.38E102 1.14E102 1.09E102 9.83E101 8.47E101 7.60E101 7.12E101
0.60 1.18E102 9.45E101 9.02E101 8.01E101 6.79E101 6.01E101 5.58E101
0.70 1.01E102 7.95E101 7.56E101 6.64E101 5.52E101 4.79E101 4.37E101
0.80 8.74E101 6.75E101 6.39E101 5.56E101 4.54E101 3.88E101 3.49E101
1.00 6.67E101 4.96E101 4.66E101 3.99E101 3.20E101 2.71E101 2.42E101
1.20 5.18E101 3.74E101 3.50E101 2.97E101 2.40E101 2.07E101 1.90E101
1.50 3.69E101 2.61E101 2.44E101 2.06E101 1.67E101 1.46E101 1.35E101
1.70 3.03E101 2.15E101 2.01E101 1.70E101 1.34E101 1.12E101 9.93E100
2.00 2.35E101 1.67E101 1.56E101 1.30E101 9.60E100 7.17E100 5.65E100
2.50 1.63E101 1.11E101 1.02E101 8.08E100 5.34E100 3.48E100 2.44E100
3.00 1.15E101 7.00E100 6.28E100 4.74E100 3.10E100 2.18E100 1.70E100
3.50 8.02E100 4.37E100 3.86E100 2.87E100 2.03E100 1.74E100 1.69E100
4.00 5.58E100 2.89E100 2.55E100 1.92E100 1.49E100 1.48E100 1.68E100
5.00 2.98E100 1.69E100 1.53E100 1.21E100 9.43E201 8.38E201 8.08E201
6.00 1.90E100 1.25E100 1.15E100 9.30E201 6.13E201 3.70E201 2.31E201
7.00 1.36E100 9.11E201 8.37E201 6.49E201 3.74E201 1.85E201 9.46E202
8.00 1.02E100 6.11E201 5.47E201 4.01E201 2.25E201 1.19E201 6.78E202
9.00 7.57E201 3.94E201 3.43E201 2.41E201 1.42E201 9.30E202 6.92E202
10.00 5.54E201 2.58E201 2.20E201 1.52E201 9.87E202 8.12E202 7.87E202
12.50 2.55E201 1.14E201 9.77E202 7.06E202 5.46E202 5.80E202 7.17E202
15.00 1.36E201 7.20E202 6.45E202 5.02E202 3.78E202 3.19E202 2.90E202
17.50 8.63E202 5.41E202 4.98E202 4.00E202 2.64E202 1.57E202 9.46E203
20.00 6.18E202 4.08E202 3.76E202 2.95E202 1.70E202 8.05E203 3.86E203
22.50 4.70E202 2.94E202 2.66E202 1.97E202 1.02E202 4.47E203 2.04E203
25.00 3.62E202 2.04E202 1.79E202 1.23E202 5.95E203 2.60E203 1.25E203
27.50 2.78E202 1.38E202 1.18E202 7.53E203 3.42E203 1.54E203 8.03E204
30.00 2.10E202 9.26E203 7.67E203 4.60E203 1.99E203 9.20E204 5.15E204
35.00 1.16E202 4.14E203 3.28E203 1.77E203 6.90E204 3.22E204 1.94E204
40.00 6.26E203 1.90E203 1.46E203 7.29E204 2.63E204 1.21E204 7.35E205
45.00 3.37E203 9.13E204 6.86E204 3.28E204 1.15E204 5.27E205 3.28E205
50.00 1.85E203 4.64E204 3.45E204 1.62E204 5.73E205 2.74E205 1.78E205
55.00 1.06E203 2.54E204 1.89E204 9.06E205 3.45E205 1.85E205 1.33E205
60.00 6.38E204 1.53E204 1.15E204 5.78E205 2.49E205 1.55E205 1.28E205
65.00 4.10E204 1.01E204 7.74E205 4.10E205 2.00E205 1.43E205 1.32E205
70.00 2.84E204 7.42E205 5.77E205 3.25E205 1.77E205 1.40E205 1.39E205
75.00 2.11E204 5.92E205 4.70E205 2.79E205 1.66E205 1.40E205 1.44E205
80.00 1.68E204 5.07E205 4.10E205 2.56E205 1.62E205 1.41E205 1.45E205
85.00 1.41E204 4.55E205 3.74E205 2.44E205 1.62E205 1.44E205 1.47E205
90.00 1.23E204 4.25E205 3.54E205 2.40E205 1.66E205 1.48E205 1.49E205
95.00 1.11E204 4.05E205 3.42E205 2.39E205 1.70E205 1.52E205 1.52E205
105.00 9.77E205 3.89E205 3.35E205 2.45E205 1.84E205 1.65E205 1.61E205
120.00 8.83E205 3.87E205 3.40E205 2.62E205 2.07E205 1.87E205 1.78E205
135.00 8.49E205 4.02E205 3.59E205 2.86E205 2.33E205 2.08E205 1.92E205
150.00 8.38E205 4.17E205 3.77E205 3.08E205 2.55E205 2.27E205 2.04E205
165.00 8.36E205 4.29E205 3.90E205 3.24E205 2.72E205 2.40E205 2.14E205
180.00 8.35E205 4.33E205 3.95E205 3.30E205 2.78E205 2.46E205 2.19E205
total 5.47E201 3.59E201 3.31E201 2.70E201 2.04E201 1.67E201 1.49E201
rel ff 5.70E201 3.74E201 3.45E201 2.81E201 2.14E201 1.76E201 1.56E201
nrl ff 6.10E201 4.01E201 3.69E201 3.02E201 2.30E201 1.89E201 1.67E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Proaseodymium (Z559)
0.00 2.74E102 2.74E102 2.75E102 2.73E102 2.73E102 2.73E102 2.72E102
0.01 2.74E102 2.74E102 2.75E102 2.73E102 2.73E102 2.72E102 2.72E102
0.02 2.74E102 2.74E102 2.75E102 2.73E102 2.72E102 2.72E102 2.72E102
0.04 2.74E102 2.74E102 2.74E102 2.72E102 2.72E102 2.72E102 2.70E102
0.06 2.74E102 2.74E102 2.74E102 2.72E102 2.71E102 2.70E102 2.67E102
0.10 2.74E102 2.74E102 2.74E102 2.70E102 2.67E102 2.66E102 2.59E102
0.20 2.74E102 2.74E102 2.72E102 2.61E102 2.54E102 2.50E102 2.34E102
0.30 2.73E102 2.73E102 2.68E102 2.49E102 2.38E102 2.31E102 2.09E102
0.40 2.73E102 2.72E102 2.64E102 2.37E102 2.22E102 2.13E102 1.84E102
0.50 2.72E102 2.71E102 2.59E102 2.25E102 2.06E102 1.96E102 1.61E102
0.60 2.71E102 2.70E102 2.54E102 2.12E102 1.91E102 1.79E102 1.41E102
0.70 2.70E102 2.68E102 2.48E102 2.00E102 1.76E102 1.63E102 1.23E102
0.80 2.69E102 2.67E102 2.42E102 1.89E102 1.62E102 1.48E102 1.08E102
1.00 2.66E102 2.63E102 2.31E102 1.67E102 1.37E102 1.22E102 8.52E101
1.20 2.63E102 2.59E102 2.19E102 1.47E102 1.16E102 1.02E102 6.81E101
1.50 2.58E102 2.52E102 2.03E102 1.21E102 9.23E101 7.94E101 4.96E101
1.70 2.54E102 2.48E102 1.92E102 1.07E102 7.99E101 6.78E101 4.08E101
2.00 2.48E102 2.41E102 1.76E102 8.99E101 6.50E101 5.42E101 3.14E101
2.50 2.39E102 2.29E102 1.52E102 6.84E101 4.70E101 3.87E101 2.22E101
3.00 2.30E102 2.17E102 1.31E102 5.31E101 3.52E101 2.88E101 1.67E101
3.50 2.21E102 2.06E102 1.14E102 4.22E101 2.75E101 2.24E101 1.26E101
4.00 2.11E102 1.95E102 9.92E101 3.41E101 2.24E101 1.80E101 9.25E100
5.00 1.91E102 1.73E102 7.68E101 2.38E101 1.57E101 1.20E101 4.92E100
6.00 1.73E102 1.53E102 6.04E101 1.76E101 1.09E101 7.99E100 2.89E100
7.00 1.56E102 1.35E102 4.82E101 1.33E101 7.40E100 5.29E100 2.00E100
8.00 1.41E102 1.20E102 3.90E101 1.01E101 5.00E100 3.59E100 1.55E100
9.00 1.27E102 1.07E102 3.23E101 7.63E100 3.52E100 2.55E100 1.23E100
10.00 1.14E102 9.55E101 2.73E101 5.78E100 2.64E100 1.93E100 9.65E201
12.50 8.66E101 7.32E101 1.93E101 3.08E100 1.63E100 1.19E100 4.87E201
15.00 6.71E101 5.70E101 1.41E101 1.90E100 1.13E100 7.95E201 2.47E201
17.50 5.38E101 4.49E101 1.02E101 1.33E100 7.60E201 5.12E201 1.43E201
20.00 4.45E101 3.60E101 7.16E100 9.87E201 4.90E201 3.23E201 9.62E202
22.50 3.78E101 2.94E101 5.05E100 7.38E201 3.16E201 2.08E201 7.21E202
25.00 3.26E101 2.46E101 3.66E100 5.45E201 2.12E201 1.41E201 5.69E202
27.50 2.84E101 2.09E101 2.77E100 4.00E201 1.50E201 1.01E201 4.56E202
30.00 2.47E101 1.80E101 2.21E100 2.94E201 1.12E201 7.74E202 3.64E202
35.00 1.85E101 1.36E101 1.55E100 1.66E201 7.29E202 5.15E202 2.27E202
40.00 1.36E101 1.02E101 1.17E100 1.03E201 5.25E202 3.71E202 1.37E202
45.00 9.89E100 7.49E100 8.74E201 6.97E202 3.90E202 2.71E202 8.17E203
50.00 7.21E100 5.48E100 6.43E201 5.10E202 2.90E202 1.96E202 4.88E203
55.00 5.34E100 4.03E100 4.67E201 3.93E202 2.16E202 1.40E202 2.98E203
60.00 4.06E100 3.02E100 3.40E201 3.12E202 1.60E202 1.00E202 1.88E203
65.00 3.19E100 2.33E100 2.51E201 2.53E202 1.20E202 7.27E203 1.23E203
70.00 2.60E100 1.87E100 1.91E201 2.09E202 9.18E203 5.36E203 8.53E204
75.00 2.20E100 1.55E100 1.50E201 1.75E202 7.16E203 4.08E203 6.25E204
80.00 1.92E100 1.34E100 1.22E201 1.50E202 5.74E203 3.21E203 4.84E204
85.00 1.74E100 1.19E100 1.04E201 1.31E202 4.75E203 2.61E203 3.94E204
90.00 1.61E100 1.10E100 9.20E202 1.17E202 4.04E203 2.20E203 3.36E204
95.00 1.53E100 1.03E100 8.42E202 1.06E202 3.54E203 1.91E203 2.96E204
105.00 1.47E100 9.81E201 7.66E202 9.18E203 2.90E203 1.55E203 2.48E204
120.00 1.49E100 1.00E100 7.58E202 8.10E203 2.42E203 1.28E203 2.13E204
135.00 1.59E100 1.07E100 7.99E202 7.57E203 2.17E203 1.14E203 1.96E204
150.00 1.68E100 1.13E100 8.46E202 7.27E203 2.04E203 1.07E203 1.88E204
165.00 1.75E100 1.18E100 8.80E202 7.12E203 1.97E203 1.03E203 1.84E204
180.00 1.77E100 1.20E100 8.92E202 7.07E203 1.95E203 1.02E203 1.83E204
total 9.14E101 7.14E101 1.50E101 3.39E100 2.03E100 1.57E100 7.96E201
rel ff 9.13E101 6.91E101 1.46E101 3.42E100 2.07E100 1.62E100 8.23E201
nrl ff 9.46E101 7.19E101 1.54E101 3.65E100 2.21E100 1.73E100 8.82E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Proaseodymium (Z559)
0.00 2.72E102 2.72E102 2.72E102 2.72E102 2.72E102 2.72E102 2.72E102
0.01 2.72E102 2.72E102 2.72E102 2.72E102 2.71E102 2.71E102 2.71E102
0.02 2.72E102 2.71E102 2.71E102 2.71E102 2.70E102 2.69E102 2.69E102
0.04 2.69E102 2.67E102 2.67E102 2.66E102 2.64E102 2.62E102 2.61E102
0.06 2.65E102 2.62E102 2.61E102 2.59E102 2.55E102 2.52E102 2.49E102
0.10 2.55E102 2.48E102 2.46E102 2.42E102 2.35E102 2.30E102 2.27E102
0.20 2.25E102 2.10E102 2.07E102 1.99E102 1.87E102 1.78E102 1.72E102
0.30 1.95E102 1.75E102 1.71E102 1.60E102 1.45E102 1.33E102 1.25E102
0.40 1.68E102 1.44E102 1.39E102 1.27E102 1.12E102 1.02E102 9.55E101
0.50 1.43E102 1.18E102 1.14E102 1.02E102 8.83E101 7.94E101 7.44E101
0.60 1.22E102 9.85E101 9.41E101 8.36E101 7.09E101 6.28E101 5.83E101
0.70 1.05E102 8.29E101 7.89E101 6.94E101 5.77E101 5.00E101 4.56E101
0.80 9.12E101 7.05E101 6.67E101 5.81E101 4.74E101 4.04E101 3.62E101
1.00 6.96E101 5.18E101 4.87E101 4.16E101 3.33E101 2.80E101 2.50E101
1.20 5.41E101 3.89E101 3.64E101 3.09E101 2.48E101 2.14E101 1.96E101
1.50 3.84E101 2.70E101 2.52E101 2.13E101 1.74E101 1.53E101 1.43E101
1.70 3.15E101 2.22E101 2.07E101 1.76E101 1.40E101 1.19E101 1.06E101
2.00 2.43E101 1.74E101 1.62E101 1.35E101 1.01E101 7.63E100 6.07E100
2.50 1.70E101 1.17E101 1.08E101 8.55E100 5.66E100 3.67E100 2.54E100
3.00 1.21E101 7.43E100 6.69E100 5.06E100 3.28E100 2.25E100 1.71E100
3.50 8.46E100 4.64E100 4.10E100 3.04E100 2.13E100 1.78E100 1.70E100
4.00 5.90E100 3.05E100 2.69E100 2.01E100 1.55E100 1.53E100 1.74E100
5.00 3.13E100 1.76E100 1.58E100 1.25E100 9.81E201 8.99E201 8.98E201
6.00 1.98E100 1.30E100 1.20E100 9.65E201 6.46E201 4.01E201 2.58E201
7.00 1.42E100 9.57E201 8.80E201 6.87E201 3.99E201 1.97E201 1.01E201
8.00 1.07E100 6.51E201 5.84E201 4.31E201 2.40E201 1.24E201 6.88E202
9.00 7.97E201 4.23E201 3.69E201 2.60E201 1.52E201 9.55E202 6.81E202
10.00 5.87E201 2.76E201 2.37E201 1.63E201 1.04E201 8.28E202 7.74E202
12.50 2.72E201 1.20E201 1.03E201 7.35E202 5.65E202 6.02E202 7.50E202
15.00 1.44E201 7.45E202 6.64E202 5.14E202 3.90E202 3.39E202 3.20E202
17.50 9.02E202 5.57E202 5.12E202 4.11E202 2.75E202 1.69E202 1.06E202
20.00 6.42E202 4.23E202 3.90E202 3.08E202 1.80E202 8.69E203 4.24E203
22.50 4.87E202 3.08E202 2.80E202 2.09E202 1.10E202 4.83E203 2.21E203
25.00 3.77E202 2.16E202 1.91E202 1.33E202 6.47E203 2.82E203 1.34E203
27.50 2.90E202 1.47E202 1.26E202 8.19E203 3.76E203 1.68E203 8.63E204
30.00 2.21E202 9.97E203 8.30E203 5.04E203 2.20E203 1.01E203 5.57E204
35.00 1.24E202 4.52E203 3.59E203 1.96E203 7.70E204 3.59E204 2.14E204
40.00 6.75E203 2.09E203 1.61E203 8.12E204 2.96E204 1.35E204 8.22E205
45.00 3.67E203 1.01E203 7.63E204 3.67E204 1.29E204 5.93E205 3.69E205
50.00 2.04E203 5.17E204 3.85E204 1.82E204 6.42E205 3.06E205 1.99E205
55.00 1.17E203 2.84E204 2.11E204 1.01E204 3.85E205 2.05E205 1.47E205
60.00 7.08E204 1.71E204 1.29E204 6.45E205 2.76E205 1.71E205 1.40E205
65.00 4.57E204 1.13E204 8.65E205 4.57E205 2.21E205 1.56E205 1.43E205
70.00 3.17E204 8.29E205 6.44E205 3.61E205 1.94E205 1.52E205 1.50E205
75.00 2.36E204 6.60E205 5.23E205 3.09E205 1.82E205 1.52E205 1.56E205
80.00 1.88E204 5.64E205 4.55E205 2.83E205 1.77E205 1.52E205 1.56E205
85.00 1.57E204 5.05E205 4.14E205 2.68E205 1.77E205 1.55E205 1.58E205
90.00 1.38E204 4.71E205 3.92E205 2.63E205 1.80E205 1.59E205 1.60E205
95.00 1.24E204 4.49E205 3.78E205 2.61E205 1.84E205 1.64E205 1.63E205
105.00 1.09E204 4.28E205 3.67E205 2.66E205 1.97E205 1.77E205 1.72E205
120.00 9.81E205 4.23E205 3.71E205 2.83E205 2.21E205 1.99E205 1.90E205
135.00 9.40E205 4.37E205 3.89E205 3.08E205 2.48E205 2.21E205 2.05E205
150.00 9.25E205 4.52E205 4.07E205 3.30E205 2.71E205 2.40E205 2.18E205
165.00 9.21E205 4.65E205 4.21E205 3.46E205 2.88E205 2.55E205 2.29E205
180.00 9.20E205 4.69E205 4.26E205 3.52E205 2.94E205 2.60E205 2.33E205
total 5.73E201 3.75E201 3.46E201 2.83E201 2.14E201 1.74E201 1.56E201
rel ff 5.97E201 3.92E201 3.61E201 2.95E201 2.25E201 1.85E201 1.63E201
nrl ff 6.41E201 4.21E201 3.88E201 3.17E201 2.41E201 1.98E201 1.75E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Neodymium (Z560)
0.00 2.82E102 2.83E102 2.84E102 2.82E102 2.82E102 2.82E102 2.82E102
0.01 2.82E102 2.83E102 2.84E102 2.82E102 2.82E102 2.82E102 2.81E102
0.02 2.82E102 2.83E102 2.84E102 2.82E102 2.82E102 2.81E102 2.81E102
0.04 2.82E102 2.83E102 2.84E102 2.82E102 2.81E102 2.81E102 2.79E102
0.06 2.82E102 2.83E102 2.84E102 2.81E102 2.80E102 2.79E102 2.76E102
0.10 2.82E102 2.83E102 2.83E102 2.79E102 2.76E102 2.75E102 2.68E102
0.20 2.82E102 2.82E102 2.81E102 2.70E102 2.63E102 2.58E102 2.42E102
0.30 2.82E102 2.82E102 2.78E102 2.58E102 2.46E102 2.39E102 2.16E102
0.40 2.81E102 2.81E102 2.73E102 2.45E102 2.30E102 2.21E102 1.91E102
0.50 2.80E102 2.80E102 2.68E102 2.32E102 2.14E102 2.03E102 1.68E102
0.60 2.80E102 2.78E102 2.63E102 2.20E102 1.98E102 1.85E102 1.47E102
0.70 2.79E102 2.77E102 2.57E102 2.08E102 1.83E102 1.69E102 1.28E102
0.80 2.77E102 2.75E102 2.51E102 1.96E102 1.68E102 1.54E102 1.13E102
1.00 2.75E102 2.71E102 2.39E102 1.73E102 1.42E102 1.27E102 8.89E101
1.20 2.71E102 2.67E102 2.27E102 1.52E102 1.21E102 1.07E102 7.11E101
1.50 2.66E102 2.60E102 2.10E102 1.26E102 9.63E101 8.29E101 5.18E101
1.70 2.62E102 2.56E102 1.99E102 1.12E102 8.34E101 7.08E101 4.25E101
2.00 2.56E102 2.48E102 1.83E102 9.38E101 6.79E101 5.66E101 3.26E101
2.50 2.47E102 2.36E102 1.58E102 7.14E101 4.91E101 4.03E101 2.29E101
3.00 2.37E102 2.24E102 1.36E102 5.55E101 3.66E101 2.99E101 1.73E101
3.50 2.28E102 2.13E102 1.18E102 4.39E101 2.85E101 2.32E101 1.31E101
4.00 2.18E102 2.01E102 1.03E102 3.55E101 2.32E101 1.86E101 9.75E100
5.00 1.98E102 1.79E102 8.02E101 2.47E101 1.63E101 1.25E101 5.21E100
6.00 1.79E102 1.59E102 6.31E101 1.83E101 1.15E101 8.41E100 3.04E100
7.00 1.61E102 1.40E102 5.03E101 1.39E101 7.82E100 5.60E100 2.09E100
8.00 1.46E102 1.25E102 4.06E101 1.06E101 5.29E100 3.79E100 1.61E100
9.00 1.32E102 1.11E102 3.35E101 8.04E100 3.71E100 2.68E100 1.28E100
10.00 1.18E102 9.92E101 2.83E101 6.11E100 2.77E100 2.02E100 1.01E100
12.50 9.03E101 7.62E101 2.00E101 3.25E100 1.69E100 1.23E100 5.18E201
15.00 6.97E101 5.92E101 1.47E101 1.99E100 1.18E100 8.32E201 2.63E201
17.50 5.56E101 4.66E101 1.07E101 1.39E100 8.02E201 5.41E201 1.51E201
20.00 4.58E101 3.72E101 7.57E100 1.03E100 5.22E201 3.44E201 1.01E201
22.50 3.88E101 3.03E101 5.35E100 7.74E201 3.38E201 2.22E201 7.48E202
25.00 3.34E101 2.53E101 3.87E100 5.75E201 2.26E201 1.50E201 5.89E202
27.50 2.91E101 2.15E101 2.92E100 4.24E201 1.59E201 1.07E201 4.72E202
30.00 2.53E101 1.85E101 2.31E100 3.13E201 1.18E201 8.11E202 3.79E202
35.00 1.91E101 1.40E101 1.62E100 1.77E201 7.59E202 5.34E202 2.38E202
40.00 1.41E101 1.05E101 1.21E100 1.09E201 5.44E202 3.85E202 1.45E202
45.00 1.03E101 7.79E100 9.15E201 7.32E202 4.04E202 2.82E202 8.75E203
50.00 7.50E100 5.71E100 6.78E201 5.33E202 3.02E202 2.05E202 5.28E203
55.00 5.54E100 4.20E100 4.96E201 4.09E202 2.26E202 1.48E202 3.24E203
60.00 4.19E100 3.14E100 3.63E201 3.25E202 1.69E202 1.07E202 2.05E203
65.00 3.28E100 2.42E100 2.68E201 2.64E202 1.28E202 7.78E203 1.36E203
70.00 2.66E100 1.92E100 2.04E201 2.18E202 9.79E203 5.78E203 9.43E204
75.00 2.23E100 1.59E100 1.60E201 1.84E202 7.68E203 4.42E203 6.93E204
80.00 1.95E100 1.37E100 1.30E201 1.58E202 6.19E203 3.49E203 5.38E204
85.00 1.75E100 1.21E100 1.11E201 1.38E202 5.14E203 2.85E203 4.38E204
90.00 1.62E100 1.11E100 9.75E202 1.24E202 4.39E203 2.41E203 3.74E204
95.00 1.54E100 1.05E100 8.90E202 1.13E202 3.86E203 2.10E203 3.30E204
105.00 1.47E100 9.89E201 8.07E202 9.84E203 3.18E203 1.71E203 2.76E204
120.00 1.49E100 1.01E100 7.95E202 8.75E203 2.66E203 1.42E203 2.37E204
135.00 1.59E100 1.07E100 8.36E202 8.21E203 2.40E203 1.27E203 2.18E204
150.00 1.68E100 1.14E100 8.85E202 7.92E203 2.26E203 1.19E203 2.08E204
165.00 1.75E100 1.19E100 9.21E202 7.76E203 2.18E203 1.14E203 2.04E204
180.00 1.78E100 1.21E100 9.34E202 7.72E203 2.16E203 1.13E203 2.03E204
total 9.41E101 7.38E101 1.57E101 3.55E100 2.13E100 1.65E100 8.32E201
rel ff 9.52E101 7.21E101 1.52E101 3.58E100 2.17E100 1.69E100 8.61E201
nrl ff 9.87E101 7.50E101 1.61E101 3.82E100 2.32E100 1.81E100 9.24E201

11091109ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS

J. Phys. Chem. Ref. Data, Vol. 27, No. 6, 1998



TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Neodymium (Z560)
0.00 2.81E102 2.81E102 2.81E102 2.81E102 2.81E102 2.81E102 2.81E102
0.01 2.81E102 2.81E102 2.81E102 2.81E102 2.81E102 2.80E102 2.80E102
0.02 2.81E102 2.80E102 2.80E102 2.80E102 2.79E102 2.78E102 2.78E102
0.04 2.78E102 2.76E102 2.76E102 2.75E102 2.73E102 2.71E102 2.70E102
0.06 2.74E102 2.71E102 2.70E102 2.68E102 2.64E102 2.61E102 2.58E102
0.10 2.64E102 2.56E102 2.55E102 2.50E102 2.44E102 2.38E102 2.35E102
0.20 2.33E102 2.18E102 2.15E102 2.06E102 1.94E102 1.85E102 1.78E102
0.30 2.03E102 1.82E102 1.78E102 1.67E102 1.51E102 1.38E102 1.31E102
0.40 1.74E102 1.50E102 1.45E102 1.33E102 1.17E102 1.06E102 9.95E101
0.50 1.49E102 1.23E102 1.18E102 1.07E102 9.21E101 8.28E101 7.77E101
0.60 1.27E102 1.03E102 9.81E101 8.73E101 7.40E101 6.56E101 6.09E101
0.70 1.10E102 8.66E101 8.23E101 7.24E101 6.02E101 5.22E101 4.75E101
0.80 9.51E101 7.36E101 6.97E101 6.06E101 4.95E101 4.20E101 3.76E101
1.00 7.27E101 5.41E101 5.08E101 4.34E101 3.46E101 2.90E101 2.58E101
1.20 5.65E101 4.05E101 3.79E101 3.21E101 2.57E101 2.21E101 2.03E101
1.50 4.00E101 2.80E101 2.61E101 2.21E101 1.80E101 1.59E101 1.51E101
1.70 3.27E101 2.30E101 2.15E101 1.82E101 1.46E101 1.25E101 1.13E101
2.00 2.52E101 1.80E101 1.68E101 1.41E101 1.06E101 8.10E100 6.52E100
2.50 1.77E101 1.22E101 1.13E101 9.03E100 6.00E100 3.87E100 2.66E100
3.00 1.26E101 7.87E100 7.09E100 5.38E100 3.47E100 2.34E100 1.74E100
3.50 8.91E100 4.92E100 4.36E100 3.23E100 2.24E100 1.83E100 1.71E100
4.00 6.24E100 3.22E100 2.83E100 2.11E100 1.61E100 1.58E100 1.79E100
5.00 3.30E100 1.82E100 1.64E100 1.29E100 1.02E100 9.58E201 9.87E201
6.00 2.07E100 1.34E100 1.24E100 1.00E100 6.79E201 4.34E201 2.87E201
7.00 1.48E100 1.00E100 9.23E201 7.24E201 4.24E201 2.11E201 1.08E201
8.00 1.11E100 6.90E201 6.21E201 4.61E201 2.57E201 1.30E201 7.04E202
9.00 8.38E201 4.52E201 3.96E201 2.80E201 1.62E201 9.84E202 6.75E202
10.00 6.21E201 2.96E201 2.54E201 1.75E201 1.10E201 8.46E202 7.61E202
12.50 2.89E201 1.26E201 1.08E201 7.68E202 5.86E202 6.22E202 7.76E202
15.00 1.52E201 7.72E202 6.85E202 5.26E202 4.02E202 3.60E202 3.52E202
17.50 9.44E202 5.74E202 5.26E202 4.21E202 2.85E202 1.81E202 1.18E202
20.00 6.67E202 4.38E202 4.04E202 3.20E202 1.90E202 9.38E203 4.68E203
22.50 5.05E202 3.22E202 2.93E202 2.20E202 1.18E202 5.22E203 2.40E203
25.00 3.91E202 2.28E202 2.02E202 1.42E202 7.02E203 3.06E203 1.44E203
27.50 3.03E202 1.57E202 1.35E202 8.87E203 4.12E203 1.83E203 9.27E204
30.00 2.32E202 1.07E202 8.96E203 5.51E203 2.42E203 1.11E203 6.01E204
35.00 1.32E202 4.91E203 3.93E203 2.16E203 8.58E204 3.98E204 2.34E204
40.00 7.26E203 2.30E203 1.78E203 9.03E204 3.31E204 1.52E204 9.16E205
45.00 3.99E203 1.12E203 8.45E204 4.10E204 1.45E204 6.66E205 4.13E205
50.00 2.23E203 5.74E204 4.29E204 2.03E204 7.20E205 3.43E205 2.21E205
55.00 1.29E203 3.16E204 2.36E204 1.13E204 4.30E205 2.27E205 1.62E205
60.00 7.83E204 1.91E204 1.44E204 7.20E205 3.07E205 1.88E205 1.53E205
65.00 5.07E204 1.27E204 9.65E205 5.09E205 2.44E205 1.71E205 1.56E205
70.00 3.53E204 9.25E205 7.18E205 4.00E205 2.14E205 1.66E205 1.63E205
75.00 2.63E204 7.35E205 5.82E205 3.43E205 1.99E205 1.65E205 1.68E205
80.00 2.09E204 6.27E205 5.05E205 3.12E205 1.93E205 1.65E205 1.68E205
85.00 1.75E204 5.60E205 4.59E205 2.95E205 1.92E205 1.67E205 1.70E205
90.00 1.53E204 5.22E205 4.33E205 2.88E205 1.95E205 1.71E205 1.72E205
95.00 1.39E204 4.96E205 4.16E205 2.86E205 1.99E205 1.76E205 1.75E205
105.00 1.21E204 4.71E205 4.03E205 2.90E205 2.12E205 1.89E205 1.85E205
120.00 1.09E204 4.64E205 4.05E205 3.06E205 2.36E205 2.12E205 2.03E205
135.00 1.04E204 4.77E205 4.23E205 3.31E205 2.64E205 2.35E205 2.19E205
150.00 1.02E204 4.91E205 4.40E205 3.53E205 2.87E205 2.55E205 2.32E205
165.00 1.01E204 5.03E205 4.54E205 3.70E205 3.05E205 2.70E205 2.43E205
180.00 1.01E204 5.08E205 4.59E205 3.76E205 3.11E205 2.76E205 2.48E205
total 5.99E201 3.93E201 3.62E201 2.96E201 2.24E201 1.82E201 1.63E201
rel ff 6.25E201 4.11E201 3.78E201 3.09E201 2.35E201 1.93E201 1.71E201
nrl ff 6.72E201 4.41E201 4.07E201 3.32E201 2.53E201 2.08E201 1.84E201

11101110 B. K. CHATTERJEE AND S. C. ROY

J. Phys. Chem. Ref. Data, Vol. 27, No. 6, 1998



TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Promethium (Z561)
0.00 2.89E102 2.90E102 2.94E102 2.92E102 2.91E102 2.91E102 2.91E102
0.01 2.89E102 2.90E102 2.94E102 2.92E102 2.91E102 2.91E102 2.91E102
0.02 2.89E102 2.90E102 2.93E102 2.91E102 2.91E102 2.91E102 2.90E102
0.04 2.89E102 2.90E102 2.93E102 2.91E102 2.91E102 2.90E102 2.89E102
0.06 2.89E102 2.90E102 2.93E102 2.91E102 2.89E102 2.89E102 2.86E102
0.10 2.89E102 2.90E102 2.93E102 2.88E102 2.86E102 2.84E102 2.78E102
0.20 2.89E102 2.90E102 2.91E102 2.79E102 2.72E102 2.68E102 2.51E102
0.30 2.89E102 2.89E102 2.87E102 2.67E102 2.55E102 2.48E102 2.25E102
0.40 2.88E102 2.88E102 2.83E102 2.54E102 2.39E102 2.29E102 1.99E102
0.50 2.87E102 2.87E102 2.78E102 2.41E102 2.22E102 2.11E102 1.75E102
0.60 2.87E102 2.86E102 2.72E102 2.29E102 2.06E102 1.93E102 1.54E102
0.70 2.86E102 2.84E102 2.66E102 2.16E102 1.91E102 1.77E102 1.35E102
0.80 2.84E102 2.83E102 2.60E102 2.04E102 1.76E102 1.61E102 1.19E102
1.00 2.82E102 2.79E102 2.48E102 1.81E102 1.50E102 1.34E102 9.37E101
1.20 2.79E102 2.75E102 2.36E102 1.60E102 1.27E102 1.12E102 7.48E101
1.50 2.73E102 2.68E102 2.19E102 1.33E102 1.01E102 8.73E101 5.43E101
1.70 2.69E102 2.63E102 2.08E102 1.18E102 8.78E101 7.45E101 4.44E101
2.00 2.63E102 2.56E102 1.91E102 9.89E101 7.14E101 5.94E101 3.39E101
2.50 2.53E102 2.44E102 1.66E102 7.52E101 5.14E101 4.20E101 2.36E101
3.00 2.44E102 2.31E102 1.44E102 5.82E101 3.81E101 3.10E101 1.77E101
3.50 2.34E102 2.20E102 1.25E102 4.59E101 2.95E101 2.39E101 1.35E101
4.00 2.24E102 2.08E102 1.09E102 3.69E101 2.38E101 1.91E101 1.02E101
5.00 2.04E102 1.86E102 8.45E101 2.55E101 1.67E101 1.29E101 5.56E100
6.00 1.85E102 1.65E102 6.63E101 1.88E101 1.19E101 8.77E100 3.24E100
7.00 1.67E102 1.46E102 5.27E101 1.43E101 8.25E100 5.92E100 2.18E100
8.00 1.52E102 1.30E102 4.24E101 1.10E101 5.65E100 4.04E100 1.65E100
9.00 1.37E102 1.16E102 3.48E101 8.41E100 3.97E100 2.86E100 1.31E100
10.00 1.24E102 1.03E102 2.92E101 6.44E100 2.94E100 2.14E100 1.05E100
12.50 9.44E101 7.91E101 2.05E101 3.45E100 1.75E100 1.27E100 5.52E201
15.00 7.24E101 6.13E101 1.51E101 2.09E100 1.22E100 8.59E201 2.84E201
17.50 5.71E101 4.80E101 1.11E101 1.44E100 8.38E201 5.69E201 1.61E201
20.00 4.65E101 3.81E101 7.99E100 1.07E100 5.55E201 3.67E201 1.06E201
22.50 3.89E101 3.08E101 5.71E100 8.04E201 3.63E201 2.39E201 7.73E202
25.00 3.32E101 2.55E101 4.14E100 6.03E201 2.43E201 1.61E201 6.03E202
27.50 2.87E101 2.15E101 3.11E100 4.49E201 1.70E201 1.14E201 4.83E202
30.00 2.49E101 1.84E101 2.44E100 3.34E201 1.26E201 8.55E202 3.89E202
35.00 1.88E101 1.38E101 1.68E100 1.90E201 7.89E202 5.52E202 2.48E202
40.00 1.39E101 1.04E101 1.25E100 1.16E201 5.58E202 3.94E202 1.54E202
45.00 1.02E101 7.79E100 9.46E201 7.72E202 4.14E202 2.90E202 9.36E203
50.00 7.50E100 5.75E100 7.09E201 5.56E202 3.12E202 2.13E202 5.70E203
55.00 5.54E100 4.24E100 5.25E201 4.23E202 2.35E202 1.55E202 3.53E203
60.00 4.17E100 3.17E100 3.88E201 3.34E202 1.77E202 1.13E202 2.25E203
65.00 3.23E100 2.42E100 2.89E201 2.72E202 1.35E202 8.30E203 1.49E203
70.00 2.58E100 1.91E100 2.20E201 2.25E202 1.04E202 6.21E203 1.04E203
75.00 2.14E100 1.56E100 1.73E201 1.91E202 8.22E203 4.78E203 7.68E204
80.00 1.83E100 1.32E100 1.41E201 1.65E202 6.66E203 3.80E203 5.97E204
85.00 1.62E100 1.15E100 1.19E201 1.45E202 5.55E203 3.12E203 4.88E204
90.00 1.48E100 1.04E100 1.05E201 1.30E202 4.77E203 2.65E203 4.16E204
95.00 1.38E100 9.67E201 9.50E202 1.19E202 4.20E203 2.31E203 3.68E204
105.00 1.29E100 8.96E201 8.54E202 1.05E202 3.48E203 1.89E203 3.08E204
120.00 1.29E100 8.95E201 8.35E202 9.42E203 2.93E203 1.57E203 2.64E204
135.00 1.36E100 9.46E201 8.73E202 8.90E203 2.65E203 1.41E203 2.43E204
150.00 1.43E100 1.00E100 9.22E202 8.61E203 2.49E203 1.32E203 2.32E204
165.00 1.49E100 1.04E100 9.58E202 8.46E203 2.41E203 1.27E203 2.27E204
180.00 1.51E100 1.06E100 9.71E202 8.41E203 2.39E203 1.26E203 2.25E204
total 9.35E101 7.42E101 1.64E101 3.71E100 2.22E100 1.72E100 8.70E201
rel ff 9.92E101 7.51E101 1.59E101 3.74E100 2.27E100 1.77E100 9.00E201
nrl ff 1.03E102 7.82E101 1.68E101 4.00E100 2.43E100 1.90E100 9.68E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Promethium (Z561)
0.00 2.91E102 2.91E102 2.91E102 2.91E102 2.91E102 2.90E102 2.90E102
0.01 2.91E102 2.90E102 2.90E102 2.90E102 2.90E102 2.90E102 2.90E102
0.02 2.90E102 2.90E102 2.89E102 2.89E102 2.88E102 2.88E102 2.87E102
0.04 2.88E102 2.86E102 2.85E102 2.84E102 2.82E102 2.80E102 2.79E102
0.06 2.84E102 2.80E102 2.79E102 2.77E102 2.73E102 2.70E102 2.67E102
0.10 2.73E102 2.66E102 2.64E102 2.59E102 2.53E102 2.47E102 2.44E102
0.20 2.42E102 2.27E102 2.23E102 2.15E102 2.02E102 1.93E102 1.86E102
0.30 2.11E102 1.90E102 1.86E102 1.74E102 1.58E102 1.46E102 1.37E102
0.40 1.82E102 1.57E102 1.52E102 1.39E102 1.23E102 1.11E102 1.05E102
0.50 1.56E102 1.30E102 1.25E102 1.12E102 9.71E101 8.71E101 8.15E101
0.60 1.34E102 1.08E102 1.03E102 9.20E101 7.79E101 6.89E101 6.38E101
0.70 1.15E102 9.12E101 8.67E101 7.62E101 6.32E101 5.47E101 4.98E101
0.80 1.00E102 7.74E101 7.33E101 6.37E101 5.18E101 4.40E101 3.94E101
1.00 7.65E101 5.67E101 5.32E101 4.53E101 3.60E101 3.01E101 2.67E101
1.20 5.93E101 4.23E101 3.95E101 3.33E101 2.65E101 2.27E101 2.07E101
1.50 4.17E101 2.89E101 2.69E101 2.27E101 1.84E101 1.63E101 1.54E101
1.70 3.39E101 2.36E101 2.20E101 1.86E101 1.49E101 1.29E101 1.19E101
2.00 2.60E101 1.84E101 1.71E101 1.44E101 1.10E101 8.60E100 7.11E100
2.50 1.81E101 1.26E101 1.17E101 9.40E100 6.36E100 4.18E100 2.92E100
3.00 1.30E101 8.30E100 7.52E100 5.76E100 3.71E100 2.45E100 1.77E100
3.50 9.32E100 5.28E100 4.69E100 3.50E100 2.37E100 1.85E100 1.63E100
4.00 6.60E100 3.46E100 3.05E100 2.27E100 1.69E100 1.58E100 1.69E100
5.00 3.51E100 1.90E100 1.70E100 1.32E100 1.05E100 1.01E100 1.07E100
6.00 2.17E100 1.36E100 1.25E100 1.00E100 7.03E201 4.83E201 3.48E201
7.00 1.53E100 1.03E100 9.45E201 7.44E201 4.49E201 2.35E201 1.27E201
8.00 1.15E100 7.26E201 6.57E201 4.93E201 2.77E201 1.39E201 7.38E202
9.00 8.70E201 4.87E201 4.29E201 3.07E201 1.75E201 1.01E201 6.47E202
10.00 6.52E201 3.22E201 2.78E201 1.93E201 1.18E201 8.45E202 6.99E202
12.50 3.10E201 1.35E201 1.15E201 8.13E202 6.05E202 6.24E202 7.61E202
15.00 1.62E201 7.97E202 7.02E202 5.32E202 4.08E202 3.80E202 3.93E202
17.50 9.91E202 5.81E202 5.29E202 4.20E202 2.91E202 1.97E202 1.39E202
20.00 6.90E202 4.45E202 4.10E202 3.25E202 1.98E202 1.02E202 5.37E203
22.50 5.18E202 3.33E202 3.03E202 2.31E202 1.26E202 5.65E203 2.62E203
25.00 4.02E202 2.39E202 2.13E202 1.52E202 7.62E203 3.29E203 1.52E203
27.50 3.13E202 1.67E202 1.45E202 9.67E203 4.52E203 1.97E203 9.65E204
30.00 2.41E202 1.15E202 9.69E203 6.05E203 2.68E203 1.20E203 6.31E204
35.00 1.39E202 5.34E203 4.30E203 2.39E203 9.58E204 4.40E204 2.54E204
40.00 7.79E203 2.52E203 1.96E203 1.00E203 3.71E204 1.70E204 1.02E204
45.00 4.33E203 1.23E203 9.37E204 4.57E204 1.62E204 7.50E205 4.65E205
50.00 2.44E203 6.37E204 4.77E204 2.27E204 8.07E205 3.85E205 2.49E205
55.00 1.42E203 3.52E204 2.63E204 1.27E204 4.80E205 2.54E205 1.81E205
60.00 8.67E204 2.13E204 1.61E204 8.04E205 3.41E205 2.08E205 1.68E205
65.00 5.63E204 1.41E204 1.08E204 5.67E205 2.70E205 1.88E205 1.70E205
70.00 3.93E204 1.03E204 8.01E205 4.45E205 2.36E205 1.81E205 1.77E205
75.00 2.93E204 8.21E205 6.48E205 3.80E205 2.19E205 1.80E205 1.82E205
80.00 2.34E204 6.99E205 5.61E205 3.45E205 2.11E205 1.79E205 1.81E205
85.00 1.96E204 6.23E205 5.09E205 3.25E205 2.10E205 1.81E205 1.83E205
90.00 1.71E204 5.79E205 4.79E205 3.17E205 2.12E205 1.85E205 1.85E205
95.00 1.55E204 5.49E205 4.60E205 3.13E205 2.16E205 1.89E205 1.87E205
105.00 1.35E204 5.20E205 4.44E205 3.16E205 2.29E205 2.02E205 1.97E205
120.00 1.21E204 5.08E205 4.42E205 3.30E205 2.52E205 2.25E205 2.16E205
135.00 1.15E204 5.19E205 4.59E205 3.55E205 2.80E205 2.48E205 2.32E205
150.00 1.13E204 5.33E205 4.76E205 3.77E205 3.03E205 2.68E205 2.45E205
165.00 1.12E204 5.45E205 4.89E205 3.94E205 3.21E205 2.83E205 2.56E205
180.00 1.12E204 5.49E205 4.94E205 4.00E205 3.28E205 2.89E205 2.61E205
total 6.26E201 4.10E201 3.78E201 3.09E201 2.34E201 1.90E201 1.70E201
rel ff 6.54E201 4.30E201 3.96E201 3.23E201 2.46E201 2.02E201 1.79E201
nrl ff 7.04E201 4.62E201 4.26E201 3.48E201 2.65E201 2.18E201 1.93E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Samarium (Z562)
0.00 2.96E102 2.98E102 3.03E102 3.01E102 3.01E102 3.01E102 3.00E102
0.01 2.96E102 2.98E102 3.03E102 3.01E102 3.01E102 3.01E102 3.00E102
0.02 2.97E102 2.98E102 3.03E102 3.01E102 3.01E102 3.00E102 3.00E102
0.04 2.96E102 2.98E102 3.03E102 3.01E102 3.00E102 3.00E102 2.98E102
0.06 2.96E102 2.98E102 3.03E102 3.00E102 2.99E102 2.98E102 2.95E102
0.10 2.96E102 2.97E102 3.03E102 2.98E102 2.95E102 2.94E102 2.87E102
0.20 2.96E102 2.97E102 3.00E102 2.89E102 2.82E102 2.77E102 2.61E102
0.30 2.96E102 2.97E102 2.97E102 2.77E102 2.65E102 2.58E102 2.34E102
0.40 2.95E102 2.96E102 2.92E102 2.64E102 2.48E102 2.38E102 2.08E102
0.50 2.94E102 2.95E102 2.88E102 2.51E102 2.31E102 2.20E102 1.83E102
0.60 2.94E102 2.93E102 2.82E102 2.38E102 2.15E102 2.02E102 1.61E102
0.70 2.93E102 2.92E102 2.76E102 2.25E102 1.99E102 1.85E102 1.42E102
0.80 2.92E102 2.90E102 2.70E102 2.12E102 1.84E102 1.69E102 1.25E102
1.00 2.89E102 2.87E102 2.57E102 1.89E102 1.57E102 1.41E102 9.85E101
1.20 2.86E102 2.83E102 2.45E102 1.67E102 1.34E102 1.18E102 7.85E101
1.50 2.80E102 2.76E102 2.28E102 1.39E102 1.07E102 9.18E101 5.68E101
1.70 2.76E102 2.71E102 2.16E102 1.24E102 9.23E101 7.83E101 4.64E101
2.00 2.70E102 2.63E102 1.99E102 1.04E102 7.49E101 6.22E101 3.52E101
2.50 2.60E102 2.51E102 1.73E102 7.90E101 5.38E101 4.38E101 2.42E101
3.00 2.51E102 2.39E102 1.51E102 6.10E101 3.97E101 3.21E101 1.81E101
3.50 2.41E102 2.27E102 1.31E102 4.79E101 3.05E101 2.47E101 1.39E101
4.00 2.31E102 2.15E102 1.15E102 3.84E101 2.45E101 1.97E101 1.06E101
5.00 2.10E102 1.92E102 8.88E101 2.63E101 1.71E101 1.33E101 5.91E100
6.00 1.91E102 1.71E102 6.96E101 1.93E101 1.23E101 9.15E100 3.45E100
7.00 1.73E102 1.52E102 5.52E101 1.47E101 8.67E100 6.25E100 2.29E100
8.00 1.58E102 1.35E102 4.43E101 1.14E101 6.01E100 4.30E100 1.70E100
9.00 1.43E102 1.20E102 3.62E101 8.78E100 4.24E100 3.04E100 1.35E100
10.00 1.29E102 1.08E102 3.02E101 6.78E100 3.12E100 2.26E100 1.08E100
12.50 9.86E101 8.22E101 2.10E101 3.66E100 1.81E100 1.32E100 5.86E201
15.00 7.53E101 6.35E101 1.55E101 2.21E100 1.25E100 8.87E201 3.05E201
17.50 5.88E101 4.95E101 1.15E101 1.50E100 8.75E201 5.98E201 1.72E201
20.00 4.74E101 3.91E101 8.42E100 1.10E100 5.90E201 3.92E201 1.11E201
22.50 3.92E101 3.14E101 6.07E100 8.35E201 3.90E201 2.56E201 7.99E202
25.00 3.32E101 2.58E101 4.42E100 6.32E201 2.62E201 1.72E201 6.19E202
27.50 2.85E101 2.16E101 3.32E100 4.74E201 1.82E201 1.21E201 4.95E202
30.00 2.47E101 1.84E101 2.58E100 3.55E201 1.33E201 9.02E202 4.00E202
35.00 1.85E101 1.38E101 1.74E100 2.03E201 8.21E202 5.71E202 2.59E202
40.00 1.38E101 1.04E101 1.29E100 1.23E201 5.73E202 4.03E202 1.62E202
45.00 1.02E101 7.82E100 9.78E201 8.14E202 4.25E202 2.97E202 9.98E203
50.00 7.53E100 5.81E100 7.41E201 5.80E202 3.21E202 2.20E202 6.13E203
55.00 5.56E100 4.30E100 5.55E201 4.38E202 2.44E202 1.62E202 3.82E203
60.00 4.17E100 3.21E100 4.14E201 3.45E202 1.85E202 1.19E202 2.45E203
65.00 3.20E100 2.44E100 3.11E201 2.80E202 1.42E202 8.83E203 1.64E203
70.00 2.53E100 1.91E100 2.37E201 2.33E202 1.10E202 6.66E203 1.15E203
75.00 2.06E100 1.54E100 1.87E201 1.98E202 8.77E203 5.16E203 8.48E204
80.00 1.74E100 1.28E100 1.52E201 1.71E202 7.14E203 4.11E203 6.62E204
85.00 1.52E100 1.11E100 1.28E201 1.52E202 5.98E203 3.39E203 5.41E204
90.00 1.36E100 9.86E201 1.12E201 1.37E202 5.15E203 2.89E203 4.63E204
95.00 1.26E100 9.06E201 1.01E201 1.26E202 4.56E203 2.53E203 4.09E204
105.00 1.15E100 8.24E201 9.05E202 1.12E202 3.80E203 2.08E203 3.43E204
120.00 1.13E100 8.10E201 8.77E202 1.01E202 3.21E203 1.74E203 2.94E204
135.00 1.18E100 8.49E201 9.13E202 9.61E203 2.92E203 1.56E203 2.70E204
150.00 1.25E100 8.96E201 9.61E202 9.33E203 2.75E203 1.46E203 2.58E204
165.00 1.29E100 9.30E201 9.98E202 9.18E203 2.66E203 1.41E203 2.52E204
180.00 1.31E100 9.43E201 1.01E201 9.14E203 2.64E203 1.40E203 2.50E204
total 9.35E101 7.49E101 1.72E101 3.88E100 2.32E100 1.80E100 9.08E201
rel ff 1.03E102 7.83E101 1.66E101 3.91E100 2.37E100 1.85E100 9.42E201
nrl ff 1.07E102 8.16E101 1.76E101 4.19E100 2.54E100 1.99E100 1.01E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Samarium (Z562)
0.00 3.00E102 3.00E102 3.00E102 3.00E102 3.00E102 3.00E102 3.00E102
0.01 3.00E102 3.00E102 3.00E102 3.00E102 2.99E102 2.99E102 2.99E102
0.02 3.00E102 2.99E102 2.99E102 2.99E102 2.98E102 2.97E102 2.96E102
0.04 2.97E102 2.95E102 2.95E102 2.94E102 2.92E102 2.90E102 2.89E102
0.06 2.93E102 2.90E102 2.89E102 2.87E102 2.83E102 2.79E102 2.77E102
0.10 2.83E102 2.75E102 2.73E102 2.69E102 2.62E102 2.57E102 2.53E102
0.20 2.51E102 2.35E102 2.32E102 2.23E102 2.11E102 2.01E102 1.94E102
0.30 2.19E102 1.98E102 1.94E102 1.82E102 1.65E102 1.53E102 1.44E102
0.40 1.90E102 1.64E102 1.59E102 1.46E102 1.29E102 1.17E102 1.10E102
0.50 1.63E102 1.36E102 1.31E102 1.18E102 1.02E102 9.15E101 8.53E101
0.60 1.41E102 1.14E102 1.09E102 9.67E101 8.19E101 7.22E101 6.68E101
0.70 1.21E102 9.59E101 9.12E101 8.01E101 6.63E101 5.73E101 5.21E101
0.80 1.05E102 8.13E101 7.70E101 6.67E101 5.42E101 4.60E101 4.12E101
1.00 8.04E101 5.94E101 5.57E101 4.73E101 3.74E101 3.12E101 2.77E101
1.20 6.22E101 4.42E101 4.12E101 3.46E101 2.73E101 2.32E101 2.11E101
1.50 4.35E101 3.00E101 2.79E101 2.34E101 1.89E101 1.67E101 1.57E101
1.70 3.52E101 2.43E101 2.26E101 1.90E101 1.53E101 1.33E101 1.24E101
2.00 2.68E101 1.88E101 1.75E101 1.47E101 1.13E101 9.10E100 7.71E100
2.50 1.85E101 1.30E101 1.20E101 9.77E100 6.72E100 4.50E100 3.18E100
3.00 1.34E101 8.73E100 7.94E100 6.14E100 3.97E100 2.58E100 1.82E100
3.50 9.72E100 5.65E100 5.04E100 3.77E100 2.52E100 1.88E100 1.57E100
4.00 6.96E100 3.71E100 3.27E100 2.43E100 1.77E100 1.58E100 1.61E100
5.00 3.72E100 1.98E100 1.77E100 1.36E100 1.08E100 1.05E100 1.14E100
6.00 2.28E100 1.39E100 1.27E100 1.01E100 7.27E201 5.34E201 4.15E201
7.00 1.59E100 1.05E100 9.67E201 7.65E201 4.73E201 2.60E201 1.47E201
8.00 1.19E100 7.62E201 6.92E201 5.25E201 2.97E201 1.48E201 7.79E202
9.00 9.04E201 5.22E201 4.63E201 3.35E201 1.89E201 1.04E201 6.27E202
10.00 6.84E201 3.49E201 3.03E201 2.11E201 1.26E201 8.48E202 6.51E202
12.50 3.32E201 1.44E201 1.23E201 8.61E202 6.26E202 6.28E202 7.46E202
15.00 1.73E201 8.25E202 7.22E202 5.40E202 4.15E202 4.00E202 4.33E202
17.50 1.04E201 5.90E202 5.34E202 4.21E202 2.98E202 2.14E202 1.62E202
20.00 7.15E202 4.53E202 4.16E202 3.30E202 2.06E202 1.12E202 6.14E203
22.50 5.33E202 3.43E202 3.14E202 2.41E202 1.33E202 6.11E203 2.86E203
25.00 4.13E202 2.51E202 2.25E202 1.63E202 8.23E203 3.54E203 1.61E203
27.50 3.23E202 1.77E202 1.55E202 1.05E202 4.94E203 2.12E203 1.01E203
30.00 2.51E202 1.23E202 1.04E202 6.62E203 2.95E203 1.30E203 6.63E204
35.00 1.47E202 5.79E203 4.68E203 2.64E203 1.07E203 4.84E204 2.75E204
40.00 8.33E203 2.76E203 2.15E203 1.11E203 4.15E204 1.90E204 1.13E204
45.00 4.68E203 1.36E203 1.03E203 5.08E204 1.82E204 8.42E205 5.22E205
50.00 2.66E203 7.05E204 5.29E204 2.53E204 9.04E205 4.32E205 2.79E205
55.00 1.56E203 3.92E204 2.93E204 1.41E204 5.36E205 2.83E205 2.01E205
60.00 9.58E204 2.38E204 1.79E204 8.96E205 3.78E205 2.29E205 1.85E205
65.00 6.24E204 1.58E204 1.20E204 6.31E205 2.98E205 2.06E205 1.85E205
70.00 4.36E204 1.15E204 8.92E205 4.95E205 2.60E205 1.98E205 1.92E205
75.00 3.26E204 9.14E205 7.21E205 4.21E205 2.40E205 1.95E205 1.96E205
80.00 2.60E204 7.77E205 6.23E205 3.81E205 2.31E205 1.94E205 1.96E205
85.00 2.18E204 6.92E205 5.64E205 3.59E205 2.28E205 1.95E205 1.97E205
90.00 1.91E204 6.42E205 5.30E205 3.48E205 2.30E205 1.99E205 1.98E205
95.00 1.72E204 6.08E205 5.08E205 3.43E205 2.34E205 2.03E205 2.01E205
105.00 1.50E204 5.73E205 4.87E205 3.44E205 2.46E205 2.16E205 2.10E205
120.00 1.34E204 5.57E205 4.83E205 3.58E205 2.70E205 2.40E205 2.30E205
135.00 1.28E204 5.66E205 4.98E205 3.82E205 2.97E205 2.63E205 2.45E205
150.00 1.24E204 5.79E205 5.15E205 4.04E205 3.21E205 2.82E205 2.59E205
165.00 1.23E204 5.90E205 5.28E205 4.20E205 3.38E205 2.97E205 2.70E205
180.00 1.23E204 5.94E205 5.33E205 4.27E205 3.45E205 3.03E205 2.75E205
total 6.54E201 4.29E201 3.95E201 3.23E201 2.44E201 1.99E201 1.77E201
rel ff 6.84E201 4.49E201 4.14E201 3.38E201 2.57E201 2.12E201 1.87E201
nrl ff 7.37E201 4.84E201 4.46E201 3.65E201 2.78E201 2.29E201 2.02E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Europium (Z563)
0.00 3.04E102 3.06E102 3.13E102 3.11E102 3.11E102 3.10E102 3.10E102
0.01 3.04E102 3.06E102 3.13E102 3.11E102 3.10E102 3.10E102 3.10E102
0.02 3.04E102 3.06E102 3.13E102 3.11E102 3.10E102 3.10E102 3.10E102
0.04 3.04E102 3.05E102 3.13E102 3.10E102 3.10E102 3.09E102 3.08E102
0.06 3.04E102 3.05E102 3.13E102 3.10E102 3.09E102 3.08E102 3.05E102
0.10 3.04E102 3.05E102 3.12E102 3.08E102 3.05E102 3.03E102 2.97E102
0.20 3.04E102 3.05E102 3.10E102 2.99E102 2.91E102 2.87E102 2.70E102
0.30 3.03E102 3.04E102 3.07E102 2.87E102 2.74E102 2.67E102 2.42E102
0.40 3.03E102 3.04E102 3.02E102 2.73E102 2.57E102 2.47E102 2.16E102
0.50 3.02E102 3.03E102 2.97E102 2.60E102 2.40E102 2.28E102 1.91E102
0.60 3.01E102 3.01E102 2.91E102 2.47E102 2.23E102 2.10E102 1.69E102
0.70 3.00E102 3.00E102 2.86E102 2.34E102 2.07E102 1.93E102 1.49E102
0.80 2.99E102 2.98E102 2.79E102 2.21E102 1.92E102 1.76E102 1.31E102
1.00 2.97E102 2.95E102 2.67E102 1.97E102 1.64E102 1.48E102 1.03E102
1.20 2.94E102 2.91E102 2.54E102 1.75E102 1.40E102 1.24E102 8.24E101
1.50 2.88E102 2.84E102 2.37E102 1.46E102 1.12E102 9.64E101 5.95E101
1.70 2.84E102 2.79E102 2.25E102 1.30E102 9.69E101 8.21E101 4.84E101
2.00 2.78E102 2.71E102 2.08E102 1.09E102 7.85E101 6.51E101 3.66E101
2.50 2.68E102 2.59E102 1.81E102 8.29E101 5.63E101 4.56E101 2.49E101
3.00 2.58E102 2.46E102 1.58E102 6.39E101 4.13E101 3.33E101 1.85E101
3.50 2.48E102 2.34E102 1.38E102 5.00E101 3.16E101 2.55E101 1.43E101
4.00 2.37E102 2.22E102 1.20E102 4.00E101 2.52E101 2.02E101 1.10E101
5.00 2.17E102 1.99E102 9.31E101 2.72E101 1.76E101 1.37E101 6.28E100
6.00 1.97E102 1.77E102 7.29E101 1.98E101 1.28E101 9.52E100 3.66E100
7.00 1.80E102 1.58E102 5.77E101 1.51E101 9.10E100 6.59E100 2.39E100
8.00 1.63E102 1.40E102 4.62E101 1.18E101 6.38E100 4.56E100 1.76E100
9.00 1.49E102 1.25E102 3.77E101 9.16E100 4.51E100 3.23E100 1.38E100
10.00 1.34E102 1.12E102 3.13E101 7.12E100 3.31E100 2.39E100 1.12E100
12.50 1.03E102 8.53E101 2.15E101 3.88E100 1.87E100 1.36E100 6.21E201
15.00 7.83E101 6.57E101 1.60E101 2.32E100 1.29E100 9.16E201 3.27E201
17.50 6.07E101 5.10E101 1.20E101 1.57E100 9.12E201 6.26E201 1.84E201
20.00 4.84E101 4.01E101 8.84E100 1.14E100 6.24E201 4.16E201 1.16E201
22.50 3.97E101 3.21E101 6.44E100 8.67E201 4.17E201 2.74E201 8.28E202
25.00 3.33E101 2.62E101 4.71E100 6.61E201 2.81E201 1.84E201 6.36E202
27.50 2.85E101 2.18E101 3.53E100 5.00E201 1.95E201 1.29E201 5.08E202
30.00 2.45E101 1.85E101 2.73E100 3.77E201 1.42E201 9.51E202 4.12E202
35.00 1.84E101 1.37E101 1.81E100 2.16E201 8.55E202 5.91E202 2.69E202
40.00 1.38E101 1.04E101 1.33E100 1.31E201 5.90E202 4.14E202 1.71E202
45.00 1.03E101 7.86E100 1.01E100 8.59E202 4.37E202 3.05E202 1.06E202
50.00 7.58E100 5.88E100 7.73E201 6.06E202 3.31E202 2.28E202 6.58E203
55.00 5.60E100 4.37E100 5.85E201 4.54E202 2.53E202 1.69E202 4.13E203
60.00 4.19E100 3.26E100 4.40E201 3.56E202 1.93E202 1.25E202 2.67E203
65.00 3.19E100 2.47E100 3.32E201 2.89E202 1.49E202 9.37E203 1.79E203
70.00 2.50E100 1.91E100 2.55E201 2.41E202 1.17E202 7.12E203 1.26E203
75.00 2.01E100 1.53E100 2.01E201 2.05E202 9.33E203 5.54E203 9.35E204
80.00 1.68E100 1.26E100 1.63E201 1.79E202 7.64E203 4.45E203 7.31E204
85.00 1.44E100 1.07E100 1.37E201 1.59E202 6.43E203 3.68E203 5.99E204
90.00 1.28E100 9.46E201 1.20E201 1.44E202 5.56E203 3.15E203 5.13E204
95.00 1.17E100 8.60E201 1.08E201 1.33E202 4.93E203 2.77E203 4.54E204
105.00 1.05E100 7.69E201 9.58E202 1.19E202 4.13E203 2.28E203 3.81E204
120.00 1.02E100 7.44E201 9.21E202 1.08E202 3.52E203 1.91E203 3.27E204
135.00 1.05E100 7.74E201 9.55E202 1.03E202 3.20E203 1.73E203 3.00E204
150.00 1.11E100 8.14E201 1.00E201 1.01E202 3.03E203 1.62E203 2.86E204
165.00 1.14E100 8.44E201 1.04E201 9.94E203 2.93E203 1.56E203 2.79E204
180.00 1.16E100 8.54E201 1.05E201 9.90E203 2.90E203 1.55E203 2.77E204
total 9.41E101 7.60E101 1.79E101 4.05E100 2.43E100 1.88E100 9.48E201
rel ff 1.08E102 8.16E101 1.73E101 4.08E100 2.47E100 1.93E100 9.84E201
nrl ff 1.12E102 8.50E101 1.84E101 4.38E100 2.66E100 2.08E100 1.06E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Europium (Z563)
0.00 3.10E102 3.10E102 3.10E102 3.10E102 3.10E102 3.09E102 3.09E102
0.01 3.10E102 3.09E102 3.09E102 3.09E102 3.09E102 3.09E102 3.09E102
0.02 3.09E102 3.09E102 3.09E102 3.08E102 3.07E102 3.07E102 3.06E102
0.04 3.07E102 3.05E102 3.04E102 3.03E102 3.01E102 3.00E102 2.98E102
0.06 3.03E102 3.00E102 2.99E102 2.96E102 2.93E102 2.89E102 2.86E102
0.10 2.92E102 2.85E102 2.83E102 2.78E102 2.71E102 2.66E102 2.62E102
0.20 2.60E102 2.44E102 2.41E102 2.32E102 2.19E102 2.09E102 2.02E102
0.30 2.28E102 2.06E102 2.02E102 1.90E102 1.73E102 1.60E102 1.51E102
0.40 1.98E102 1.72E102 1.67E102 1.53E102 1.36E102 1.23E102 1.15E102
0.50 1.71E102 1.43E102 1.38E102 1.24E102 1.07E102 9.59E101 8.92E101
0.60 1.47E102 1.19E102 1.14E102 1.02E102 8.59E101 7.56E101 6.98E101
0.70 1.27E102 1.01E102 9.57E101 8.40E101 6.95E101 6.00E101 5.45E101
0.80 1.11E102 8.53E101 8.07E101 6.99E101 5.67E101 4.80E101 4.30E101
1.00 8.43E101 6.21E101 5.82E101 4.93E101 3.89E101 3.24E101 2.87E101
1.20 6.51E101 4.61E101 4.29E101 3.59E101 2.82E101 2.39E101 2.16E101
1.50 4.54E101 3.11E101 2.88E101 2.41E101 1.93E101 1.70E101 1.61E101
1.70 3.66E101 2.50E101 2.32E101 1.95E101 1.57E101 1.38E101 1.29E101
2.00 2.77E101 1.92E101 1.79E101 1.50E101 1.17E101 9.60E100 8.31E100
2.50 1.90E101 1.34E101 1.24E101 1.01E101 7.08E100 4.83E100 3.47E100
3.00 1.39E101 9.16E100 8.37E100 6.52E100 4.23E100 2.71E100 1.88E100
3.50 1.01E101 6.02E100 5.39E100 4.05E100 2.67E100 1.92E100 1.53E100
4.00 7.33E100 3.97E100 3.51E100 2.60E100 1.85E100 1.58E100 1.54E100
5.00 3.94E100 2.07E100 1.84E100 1.41E100 1.11E100 1.10E100 1.22E100
6.00 2.39E100 1.42E100 1.29E100 1.02E100 7.51E201 5.86E201 4.88E201
7.00 1.65E100 1.08E100 9.91E201 7.86E201 4.98E201 2.86E201 1.70E201
8.00 1.23E100 7.98E201 7.28E201 5.57E201 3.18E201 1.59E201 8.28E202
9.00 9.39E201 5.57E201 4.97E201 3.63E201 2.03E201 1.07E201 6.16E202
10.00 7.17E201 3.76E201 3.29E201 2.31E201 1.35E201 8.56E202 6.14E202
12.50 3.54E201 1.54E201 1.31E201 9.13E202 6.50E202 6.32E202 7.31E202
15.00 1.84E201 8.56E202 7.45E202 5.50E202 4.23E202 4.20E202 4.73E202
17.50 1.09E201 6.01E202 5.41E202 4.23E202 3.05E202 2.31E202 1.86E202
20.00 7.42E202 4.62E202 4.24E202 3.36E202 2.14E202 1.21E202 6.99E203
22.50 5.49E202 3.54E202 3.24E202 2.50E202 1.41E202 6.59E203 3.14E203
25.00 4.25E202 2.62E202 2.36E202 1.73E202 8.86E203 3.80E203 1.71E203
27.50 3.33E202 1.87E202 1.65E202 1.13E202 5.39E203 2.28E203 1.06E203
30.00 2.60E202 1.31E202 1.12E202 7.22E203 3.25E203 1.41E203 6.98E204
35.00 1.55E202 6.26E203 5.09E203 2.91E203 1.18E203 5.32E204 2.96E204
40.00 8.89E203 3.01E203 2.35E203 1.23E203 4.63E204 2.11E204 1.25E204
45.00 5.05E203 1.49E203 1.14E203 5.64E204 2.04E204 9.43E205 5.84E205
50.00 2.89E203 7.79E204 5.86E204 2.82E204 1.01E204 4.83E205 3.13E205
55.00 1.71E203 4.34E204 3.25E204 1.58E204 5.98E205 3.14E205 2.23E205
60.00 1.05E203 2.64E204 1.99E204 9.98E205 4.20E205 2.53E205 2.03E205
65.00 6.90E204 1.75E204 1.34E204 7.02E205 3.30E205 2.26E205 2.02E205
70.00 4.83E204 1.28E204 9.93E205 5.49E205 2.86E205 2.16E205 2.08E205
75.00 3.62E204 1.02E204 8.02E205 4.66E205 2.64E205 2.13E205 2.12E205
80.00 2.89E204 8.63E205 6.92E205 4.20E205 2.52E205 2.10E205 2.12E205
85.00 2.42E204 7.68E205 6.25E205 3.95E205 2.49E205 2.11E205 2.12E205
90.00 2.12E204 7.10E205 5.86E205 3.82E205 2.50E205 2.14E205 2.13E205
95.00 1.92E204 6.72E205 5.60E205 3.76E205 2.53E205 2.18E205 2.15E205
105.00 1.67E204 6.31E205 5.35E205 3.75E205 2.65E205 2.31E205 2.24E205
120.00 1.49E204 6.10E205 5.27E205 3.87E205 2.88E205 2.55E205 2.44E205
135.00 1.41E204 6.17E205 5.41E205 4.11E205 3.16E205 2.78E205 2.60E205
150.00 1.37E204 6.29E205 5.57E205 4.33E205 3.40E205 2.98E205 2.74E205
165.00 1.36E204 6.39E205 5.70E205 4.49E205 3.57E205 3.13E205 2.85E205
180.00 1.35E204 6.44E205 5.74E205 4.55E205 3.64E205 3.19E205 2.89E205
total 6.83E201 4.47E201 4.12E201 3.37E201 2.55E201 2.07E201 1.85E201
rel ff 7.15E201 4.70E201 4.33E201 3.53E201 2.69E201 2.21E201 1.96E201
nrl ff 7.71E201 5.07E201 4.67E201 3.82E201 2.91E201 2.39E201 2.12E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Gadolinium (Z564)
0.00 3.12E102 3.14E102 3.23E102 3.21E102 3.20E102 3.20E102 3.20E102
0.01 3.12E102 3.14E102 3.23E102 3.21E102 3.20E102 3.20E102 3.20E102
0.02 3.12E102 3.14E102 3.23E102 3.21E102 3.20E102 3.20E102 3.19E102
0.04 3.12E102 3.14E102 3.23E102 3.20E102 3.20E102 3.19E102 3.18E102
0.06 3.12E102 3.14E102 3.22E102 3.20E102 3.18E102 3.18E102 3.15E102
0.10 3.12E102 3.14E102 3.22E102 3.17E102 3.15E102 3.13E102 3.07E102
0.20 3.12E102 3.13E102 3.20E102 3.09E102 3.01E102 2.96E102 2.80E102
0.30 3.11E102 3.13E102 3.17E102 2.96E102 2.84E102 2.76E102 2.51E102
0.40 3.11E102 3.12E102 3.12E102 2.83E102 2.66E102 2.56E102 2.24E102
0.50 3.10E102 3.11E102 3.07E102 2.69E102 2.49E102 2.37E102 1.99E102
0.60 3.09E102 3.10E102 3.01E102 2.56E102 2.32E102 2.18E102 1.76E102
0.70 3.08E102 3.08E102 2.96E102 2.42E102 2.16E102 2.01E102 1.55E102
0.80 3.07E102 3.06E102 2.89E102 2.30E102 2.00E102 1.84E102 1.37E102
1.00 3.05E102 3.03E102 2.76E102 2.05E102 1.71E102 1.54E102 1.08E102
1.20 3.02E102 2.99E102 2.64E102 1.82E102 1.47E102 1.30E102 8.62E101
1.50 2.96E102 2.92E102 2.45E102 1.53E102 1.17E102 1.01E102 6.22E101
1.70 2.92E102 2.87E102 2.34E102 1.36E102 1.02E102 8.60E101 5.05E101
2.00 2.86E102 2.79E102 2.16E102 1.14E102 8.22E101 6.81E101 3.80E101
2.50 2.75E102 2.66E102 1.89E102 8.68E101 5.88E101 4.76E101 2.57E101
3.00 2.65E102 2.54E102 1.65E102 6.68E101 4.31E101 3.46E101 1.90E101
3.50 2.55E102 2.41E102 1.44E102 5.22E101 3.27E101 2.63E101 1.48E101
4.00 2.44E102 2.29E102 1.26E102 4.16E101 2.59E101 2.08E101 1.15E101
5.00 2.23E102 2.06E102 9.76E101 2.81E101 1.80E101 1.41E101 6.64E100
6.00 2.04E102 1.84E102 7.63E101 2.04E101 1.32E101 9.90E100 3.88E100
7.00 1.86E102 1.64E102 6.03E101 1.56E101 9.53E100 6.92E100 2.51E100
8.00 1.70E102 1.46E102 4.82E101 1.22E101 6.75E100 4.82E100 1.82E100
9.00 1.54E102 1.30E102 3.92E101 9.54E100 4.79E100 3.42E100 1.42E100
10.00 1.40E102 1.16E102 3.25E101 7.47E100 3.50E100 2.52E100 1.15E100
12.50 1.07E102 8.86E101 2.21E101 4.10E100 1.94E100 1.41E100 6.56E201
15.00 8.14E101 6.80E101 1.64E101 2.45E100 1.33E100 9.47E201 3.50E201
17.50 6.26E101 5.27E101 1.24E101 1.63E100 9.50E201 6.55E201 1.96E201
20.00 4.95E101 4.13E101 9.27E100 1.19E100 6.60E201 4.41E201 1.22E201
22.50 4.03E101 3.29E101 6.81E100 8.99E201 4.45E201 2.92E201 8.59E202
25.00 3.36E101 2.67E101 5.00E100 6.90E201 3.00E201 1.97E201 6.54E202
27.50 2.85E101 2.21E101 3.74E100 5.26E201 2.08E201 1.37E201 5.22E202
30.00 2.45E101 1.86E101 2.88E100 3.99E201 1.50E201 1.00E201 4.24E202
35.00 1.84E101 1.38E101 1.89E100 2.31E201 8.92E202 6.14E202 2.79E202
40.00 1.38E101 1.05E101 1.37E100 1.40E201 6.09E202 4.26E202 1.79E202
45.00 1.03E101 7.93E100 1.05E100 9.07E202 4.49E202 3.14E202 1.13E202
50.00 7.66E100 5.96E100 8.05E201 6.34E202 3.41E202 2.35E202 7.04E203
55.00 5.67E100 4.44E100 6.15E201 4.72E202 2.62E202 1.76E202 4.46E203
60.00 4.23E100 3.32E100 4.66E201 3.68E202 2.02E202 1.32E202 2.90E203
65.00 3.20E100 2.50E100 3.54E201 2.99E202 1.57E202 9.92E203 1.95E203
70.00 2.49E100 1.93E100 2.73E201 2.49E202 1.23E202 7.59E203 1.38E203
75.00 1.98E100 1.53E100 2.15E201 2.13E202 9.90E203 5.94E203 1.03E203
80.00 1.63E100 1.25E100 1.75E201 1.86E202 8.15E203 4.79E203 8.06E204
85.00 1.39E100 1.05E100 1.47E201 1.66E202 6.89E203 3.98E203 6.62E204
90.00 1.22E100 9.18E201 1.28E201 1.51E202 5.98E203 3.42E203 5.68E204
95.00 1.10E100 8.27E201 1.15E201 1.40E202 5.33E203 3.01E203 5.03E204
105.00 9.72E201 7.28E201 1.01E201 1.26E202 4.49E203 2.50E203 4.23E204
120.00 9.27E201 6.95E201 9.68E202 1.16E202 3.84E203 2.10E203 3.63E204
135.00 9.55E201 7.17E201 9.99E202 1.11E202 3.51E203 1.90E203 3.33E204
150.00 9.98E201 7.52E201 1.05E201 1.09E202 3.32E203 1.79E203 3.17E204
165.00 1.03E100 7.78E201 1.08E201 1.07E202 3.22E203 1.73E203 3.09E204
180.00 1.04E100 7.87E201 1.10E201 1.07E202 3.19E203 1.71E203 3.06E204
total 9.52E101 7.73E101 1.87E101 4.23E100 2.53E100 1.96E100 9.90E201
rel ff 1.12E102 8.48E101 1.80E101 4.26E100 2.58E100 2.02E100 1.03E100
nrl ff 1.16E102 8.84E101 1.91E101 4.57E100 2.78E100 2.17E100 1.11E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Gadolinium (Z564)
0.00 3.20E102 3.20E102 3.20E102 3.20E102 3.19E102 3.19E102 3.19E102
0.01 3.19E102 3.19E102 3.19E102 3.19E102 3.19E102 3.19E102 3.18E102
0.02 3.19E102 3.19E102 3.18E102 3.18E102 3.17E102 3.16E102 3.16E102
0.04 3.17E102 3.15E102 3.14E102 3.13E102 3.11E102 3.09E102 3.08E102
0.06 3.13E102 3.09E102 3.09E102 3.06E102 3.02E102 2.99E102 2.96E102
0.10 3.02E102 2.95E102 2.93E102 2.88E102 2.81E102 2.75E102 2.71E102
0.20 2.69E102 2.53E102 2.50E102 2.41E102 2.28E102 2.17E102 2.10E102
0.30 2.37E102 2.15E102 2.10E102 1.98E102 1.80E102 1.67E102 1.58E102
0.40 2.06E102 1.79E102 1.74E102 1.60E102 1.42E102 1.29E102 1.21E102
0.50 1.78E102 1.50E102 1.44E102 1.30E102 1.12E102 1.00E102 9.32E101
0.60 1.54E102 1.25E102 1.20E102 1.06E102 9.00E101 7.91E101 7.29E101
0.70 1.33E102 1.05E102 1.00E102 8.79E101 7.27E101 6.27E101 5.69E101
0.80 1.16E102 8.93E101 8.44E101 7.31E101 5.92E101 5.02E101 4.50E101
1.00 8.83E101 6.49E101 6.08E101 5.14E101 4.04E101 3.36E101 2.97E101
1.20 6.81E101 4.81E101 4.47E101 3.73E101 2.92E101 2.46E101 2.22E101
1.50 4.73E101 3.22E101 2.98E101 2.48E101 1.99E101 1.74E101 1.65E101
1.70 3.80E101 2.58E101 2.39E101 2.00E101 1.61E101 1.42E101 1.34E101
2.00 2.86E101 1.97E101 1.83E101 1.54E101 1.21E101 1.01E101 8.92E100
2.50 1.96E101 1.38E101 1.28E101 1.05E101 7.45E100 5.16E100 3.77E100
3.00 1.43E101 9.59E100 8.79E100 6.90E100 4.49E100 2.86E100 1.95E100
3.50 1.06E101 6.40E100 5.75E100 4.34E100 2.83E100 1.96E100 1.50E100
4.00 7.71E100 4.23E100 3.75E100 2.78E100 1.94E100 1.59E100 1.49E100
5.00 4.17E100 2.17E100 1.92E100 1.46E100 1.15E100 1.14E100 1.28E100
6.00 2.50E100 1.45E100 1.31E100 1.04E100 7.77E201 6.39E201 5.65E201
7.00 1.71E100 1.10E100 1.01E100 8.07E201 5.23E201 3.14E201 1.95E201
8.00 1.27E100 8.33E201 7.62E201 5.88E201 3.39E201 1.70E201 8.84E202
9.00 9.75E201 5.93E201 5.32E201 3.92E201 2.18E201 1.11E201 6.13E202
10.00 7.50E201 4.05E201 3.55E201 2.51E201 1.44E201 8.68E202 5.86E202
12.50 3.76E201 1.65E201 1.40E201 9.68E202 6.75E202 6.37E202 7.15E202
15.00 1.95E201 8.90E202 7.71E202 5.63E202 4.33E202 4.39E202 5.10E202
17.50 1.15E201 6.14E202 5.50E202 4.26E202 3.11E202 2.48E202 2.12E202
20.00 7.71E202 4.71E202 4.31E202 3.41E202 2.22E202 1.31E202 7.92E203
22.50 5.66E202 3.64E202 3.34E202 2.60E202 1.49E202 7.10E203 3.44E203
25.00 4.37E202 2.73E202 2.47E202 1.83E202 9.50E203 4.08E203 1.82E203
27.50 3.43E202 1.98E202 1.75E202 1.22E202 5.84E203 2.46E203 1.12E203
30.00 2.70E202 1.40E202 1.20E202 7.83E203 3.55E203 1.52E203 7.36E204
35.00 1.63E202 6.75E203 5.52E203 3.19E203 1.31E203 5.83E204 3.19E204
40.00 9.46E203 3.27E203 2.57E203 1.36E203 5.15E204 2.35E204 1.38E204
45.00 5.43E203 1.64E203 1.25E203 6.25E204 2.27E204 1.05E204 6.52E205
50.00 3.14E203 8.59E204 6.47E204 3.13E204 1.13E204 5.40E205 3.49E205
55.00 1.86E203 4.81E204 3.61E204 1.75E204 6.65E205 3.49E205 2.48E205
60.00 1.16E203 2.93E204 2.21E204 1.11E204 4.66E205 2.79E205 2.23E205
65.00 7.60E204 1.95E204 1.49E204 7.80E205 3.65E205 2.48E205 2.20E205
70.00 5.34E204 1.42E204 1.10E204 6.08E205 3.15E205 2.36E205 2.26E205
75.00 4.01E204 1.13E204 8.90E205 5.16E205 2.89E205 2.31E205 2.29E205
80.00 3.20E204 9.57E205 7.66E205 4.64E205 2.76E205 2.28E205 2.28E205
85.00 2.69E204 8.51E205 6.91E205 4.35E205 2.71E205 2.28E205 2.28E205
90.00 2.36E204 7.86E205 6.47E205 4.20E205 2.72E205 2.31E205 2.29E205
95.00 2.13E204 7.42E205 6.17E205 4.11E205 2.74E205 2.35E205 2.30E205
105.00 1.85E204 6.95E205 5.88E205 4.09E205 2.86E205 2.47E205 2.40E205
120.00 1.65E204 6.68E205 5.76E205 4.19E205 3.08E205 2.71E205 2.60E205
135.00 1.56E204 6.73E205 5.88E205 4.43E205 3.36E205 2.95E205 2.76E205
150.00 1.51E204 6.83E205 6.02E205 4.64E205 3.60E205 3.14E205 2.90E205
165.00 1.50E204 6.93E205 6.15E205 4.80E205 3.77E205 3.29E205 3.00E205
180.00 1.49E204 6.97E205 6.20E205 4.86E205 3.84E205 3.35E205 3.05E205
total 7.13E201 4.67E201 4.30E201 3.52E201 2.66E201 2.16E201 1.93E201
rel ff 7.46E201 4.90E201 4.52E201 3.69E201 2.81E201 2.31E201 2.04E201
nrl ff 8.06E201 5.30E201 4.89E201 3.99E201 3.04E201 2.50E201 2.21E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Terbium (Z565)
0.00 3.20E102 3.22E102 3.33E102 3.31E102 3.30E102 3.30E102 3.30E102
0.01 3.20E102 3.22E102 3.33E102 3.31E102 3.30E102 3.30E102 3.30E102
0.02 3.20E102 3.22E102 3.33E102 3.31E102 3.30E102 3.30E102 3.29E102
0.04 3.20E102 3.22E102 3.33E102 3.30E102 3.30E102 3.29E102 3.28E102
0.06 3.20E102 3.22E102 3.33E102 3.30E102 3.28E102 3.28E102 3.25E102
0.10 3.20E102 3.22E102 3.32E102 3.27E102 3.25E102 3.23E102 3.17E102
0.20 3.20E102 3.22E102 3.30E102 3.19E102 3.11E102 3.06E102 2.89E102
0.30 3.19E102 3.21E102 3.27E102 3.06E102 2.94E102 2.86E102 2.60E102
0.40 3.19E102 3.20E102 3.22E102 2.93E102 2.75E102 2.66E102 2.33E102
0.50 3.18E102 3.19E102 3.17E102 2.79E102 2.58E102 2.46E102 2.07E102
0.60 3.17E102 3.18E102 3.11E102 2.65E102 2.41E102 2.27E102 1.84E102
0.70 3.16E102 3.17E102 3.06E102 2.51E102 2.24E102 2.09E102 1.62E102
0.80 3.15E102 3.15E102 2.99E102 2.38E102 2.08E102 1.92E102 1.44E102
1.00 3.13E102 3.11E102 2.86E102 2.13E102 1.79E102 1.61E102 1.13E102
1.20 3.10E102 3.07E102 2.73E102 1.90E102 1.54E102 1.36E102 9.02E101
1.50 3.04E102 3.00E102 2.54E102 1.60E102 1.23E102 1.06E102 6.49E101
1.70 3.00E102 2.95E102 2.42E102 1.42E102 1.06E102 8.99E101 5.27E101
2.00 2.94E102 2.88E102 2.25E102 1.20E102 8.59E101 7.12E101 3.95E101
2.50 2.83E102 2.74E102 1.97E102 9.08E101 6.14E101 4.95E101 2.65E101
3.00 2.73E102 2.62E102 1.72E102 6.98E101 4.48E101 3.59E101 1.95E101
3.50 2.62E102 2.49E102 1.51E102 5.44E101 3.39E101 2.72E101 1.52E101
4.00 2.52E102 2.36E102 1.32E102 4.33E101 2.68E101 2.14E101 1.19E101
5.00 2.30E102 2.13E102 1.02E102 2.90E101 1.85E101 1.45E101 7.01E100
6.00 2.11E102 1.90E102 7.98E101 2.11E101 1.36E101 1.03E101 4.11E100
7.00 1.92E102 1.70E102 6.30E101 1.61E101 9.97E100 7.26E100 2.63E100
8.00 1.76E102 1.52E102 5.02E101 1.26E101 7.13E100 5.09E100 1.88E100
9.00 1.60E102 1.35E102 4.07E101 9.93E100 5.08E100 3.62E100 1.47E100
10.00 1.45E102 1.21E102 3.36E101 7.82E100 3.70E100 2.66E100 1.19E100
12.50 1.12E102 9.19E101 2.28E101 4.33E100 2.01E100 1.47E100 6.91E201
15.00 8.46E101 7.05E101 1.69E101 2.57E100 1.37E100 9.79E201 3.74E201
17.50 6.48E101 5.45E101 1.29E101 1.70E100 9.88E201 6.85E201 2.08E201
20.00 5.09E101 4.26E101 9.69E100 1.23E100 6.95E201 4.66E201 1.29E201
22.50 4.11E101 3.38E101 7.18E100 9.34E201 4.73E201 3.11E201 8.93E202
25.00 3.40E101 2.73E101 5.30E100 7.20E201 3.21E201 2.10E201 6.75E202
27.50 2.88E101 2.25E101 3.96E100 5.53E201 2.22E201 1.46E201 5.36E202
30.00 2.46E101 1.89E101 3.04E100 4.22E201 1.59E201 1.06E201 4.36E202
35.00 1.84E101 1.39E101 1.96E100 2.45E201 9.32E202 6.38E202 2.90E202
40.00 1.39E101 1.05E101 1.41E100 1.48E201 6.29E202 4.38E202 1.88E202
45.00 1.04E101 8.03E100 1.08E100 9.57E202 4.62E202 3.23E202 1.19E202
50.00 7.76E100 6.06E100 8.37E201 6.64E202 3.52E202 2.43E202 7.52E203
55.00 5.75E100 4.54E100 6.44E201 4.90E202 2.71E202 1.83E202 4.80E203
60.00 4.28E100 3.39E100 4.92E201 3.81E202 2.10E202 1.38E202 3.14E203
65.00 3.23E100 2.55E100 3.76E201 3.09E202 1.64E202 1.05E202 2.13E203
70.00 2.49E100 1.96E100 2.91E201 2.58E202 1.30E202 8.07E203 1.51E203
75.00 1.97E100 1.54E100 2.30E201 2.21E202 1.05E202 6.35E203 1.13E203
80.00 1.60E100 1.24E100 1.87E201 1.93E202 8.67E203 5.15E203 8.87E204
85.00 1.35E100 1.04E100 1.57E201 1.73E202 7.36E203 4.30E203 7.29E204
90.00 1.17E100 9.00E201 1.36E201 1.58E202 6.42E203 3.70E203 6.26E204
95.00 1.05E100 8.04E201 1.22E201 1.47E202 5.74E203 3.27E203 5.55E204
105.00 9.14E201 6.98E201 1.07E201 1.33E202 4.86E203 2.73E203 4.68E204
120.00 8.61E201 6.58E201 1.02E201 1.23E202 4.18E203 2.31E203 4.02E204
135.00 8.81E201 6.74E201 1.05E201 1.19E202 3.83E203 2.09E203 3.68E204
150.00 9.17E201 7.04E201 1.09E201 1.17E202 3.63E203 1.97E203 3.50E204
165.00 9.46E201 7.28E201 1.13E201 1.16E202 3.53E203 1.90E203 3.41E204
180.00 9.56E201 7.36E201 1.15E201 1.15E202 3.50E203 1.88E203 3.38E204
total 9.66E101 7.89E101 1.95E101 4.41E100 2.64E100 2.04E100 1.03E100
rel ff 1.16E102 8.83E101 1.88E101 4.44E100 2.69E100 2.10E100 1.07E100
nrl ff 1.21E102 9.22E101 2.00E101 4.78E100 2.91E100 2.27E100 1.16E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Terbium (Z565)
0.00 3.30E102 3.30E102 3.30E102 3.30E102 3.29E102 3.29E102 3.29E102
0.01 3.29E102 3.29E102 3.29E102 3.29E102 3.29E102 3.28E102 3.28E102
0.02 3.29E102 3.29E102 3.28E102 3.28E102 3.27E102 3.26E102 3.26E102
0.04 3.27E102 3.25E102 3.24E102 3.23E102 3.21E102 3.19E102 3.18E102
0.06 3.23E102 3.19E102 3.19E102 3.16E102 3.12E102 3.09E102 3.06E102
0.10 3.12E102 3.04E102 3.03E102 2.98E102 2.91E102 2.85E102 2.81E102
0.20 2.79E102 2.62E102 2.59E102 2.50E102 2.36E102 2.26E102 2.19E102
0.30 2.46E102 2.23E102 2.18E102 2.06E102 1.88E102 1.74E102 1.65E102
0.40 2.14E102 1.87E102 1.81E102 1.67E102 1.48E102 1.35E102 1.26E102
0.50 1.86E102 1.56E102 1.51E102 1.36E102 1.18E102 1.05E102 9.72E101
0.60 1.61E102 1.31E102 1.25E102 1.11E102 9.41E101 8.26E101 7.60E101
0.70 1.40E102 1.10E102 1.05E102 9.19E101 7.59E101 6.54E101 5.94E101
0.80 1.21E102 9.34E101 8.83E101 7.63E101 6.18E101 5.23E101 4.69E101
1.00 9.23E101 6.78E101 6.34E101 5.36E101 4.21E101 3.49E101 3.09E101
1.20 7.11E101 5.01E101 4.66E101 3.88E101 3.02E101 2.53E101 2.27E101
1.50 4.93E101 3.34E101 3.09E101 2.57E101 2.04E101 1.79E101 1.68E101
1.70 3.95E101 2.66E101 2.47E101 2.06E101 1.66E101 1.47E101 1.39E101
2.00 2.95E101 2.02E101 1.88E101 1.58E101 1.25E101 1.06E101 9.52E100
2.50 2.01E101 1.42E101 1.32E101 1.09E101 7.81E100 5.51E100 4.08E100
3.00 1.47E101 1.00E101 9.20E100 7.28E100 4.76E100 3.01E100 2.03E100
3.50 1.10E101 6.78E100 6.11E100 4.63E100 2.99E100 2.01E100 1.49E100
4.00 8.08E100 4.51E100 3.99E100 2.97E100 2.03E100 1.61E100 1.45E100
5.00 4.40E100 2.27E100 2.00E100 1.52E100 1.18E100 1.18E100 1.34E100
6.00 2.63E100 1.49E100 1.34E100 1.05E100 8.03E201 6.92E201 6.46E201
7.00 1.78E100 1.13E100 1.04E100 8.28E201 5.49E201 3.43E201 2.23E201
8.00 1.31E100 8.68E201 7.96E201 6.19E201 3.61E201 1.82E201 9.51E202
9.00 1.01E100 6.28E201 5.66E201 4.21E201 2.33E201 1.16E201 6.16E202
10.00 7.84E201 4.34E201 3.82E201 2.72E201 1.54E201 8.84E202 5.65E202
12.50 4.00E201 1.76E201 1.50E201 1.03E201 7.03E202 6.43E202 7.00E202
15.00 2.08E201 9.27E202 7.99E202 5.78E202 4.43E202 4.57E202 5.45E202
17.50 1.21E201 6.28E202 5.60E202 4.30E202 3.19E202 2.65E202 2.39E202
20.00 8.02E202 4.81E202 4.39E202 3.47E202 2.29E202 1.41E202 8.94E203
22.50 5.84E202 3.75E202 3.44E202 2.69E202 1.57E202 7.64E203 3.78E203
25.00 4.50E202 2.84E202 2.58E202 1.93E202 1.01E202 4.38E203 1.95E203
27.50 3.54E202 2.08E202 1.84E202 1.30E202 6.32E203 2.64E203 1.18E203
30.00 2.80E202 1.48E202 1.28E202 8.46E203 3.87E203 1.64E203 7.79E204
35.00 1.71E202 7.25E203 5.96E203 3.49E203 1.44E203 6.38E204 3.43E204
40.00 1.00E202 3.55E203 2.80E203 1.50E203 5.72E204 2.60E204 1.52E204
45.00 5.83E203 1.79E203 1.38E203 6.92E204 2.53E204 1.17E204 7.24E205
50.00 3.40E203 9.44E204 7.14E204 3.47E204 1.26E204 6.02E205 3.89E205
55.00 2.03E203 5.31E204 3.99E204 1.95E204 7.40E205 3.88E205 2.74E205
60.00 1.27E203 3.25E204 2.45E204 1.23E204 5.16E205 3.08E205 2.45E205
65.00 8.36E204 2.16E204 1.65E204 8.65E205 4.03E205 2.72E205 2.40E205
70.00 5.89E204 1.58E204 1.22E204 6.74E205 3.46E205 2.58E205 2.45E205
75.00 4.43E204 1.25E204 9.86E205 5.70E205 3.17E205 2.51E205 2.48E205
80.00 3.55E204 1.06E204 8.48E205 5.11E205 3.02E205 2.48E205 2.47E205
85.00 2.98E204 9.41E205 7.64E205 4.78E205 2.96E205 2.47E205 2.45E205
90.00 2.61E204 8.68E205 7.14E205 4.61E205 2.95E205 2.49E205 2.46E205
95.00 2.36E204 8.19E205 6.80E205 4.50E205 2.97E205 2.52E205 2.47E205
105.00 2.05E204 7.64E205 6.45E205 4.45E205 3.08E205 2.65E205 2.56E205
120.00 1.82E204 7.31E205 6.28E205 4.54E205 3.30E205 2.89E205 2.76E205
135.00 1.72E204 7.33E205 6.39E205 4.77E205 3.58E205 3.12E205 2.93E205
150.00 1.67E204 7.41E205 6.52E205 4.97E205 3.82E205 3.32E205 3.06E205
165.00 1.64E204 7.51E205 6.64E205 5.14E205 3.99E205 3.47E205 3.17E205
180.00 1.64E204 7.55E205 6.69E205 5.20E205 4.06E205 3.53E205 3.22E205
total 7.43E201 4.87E201 4.49E201 3.67E201 2.77E201 2.26E201 2.01E201
rel ff 7.79E201 5.12E201 4.72E201 3.85E201 2.94E201 2.42E201 2.13E201
nrl ff 8.44E201 5.55E201 5.11E201 4.18E201 3.18E201 2.62E201 2.32E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Dysprosium (Z566)
0.00 3.28E102 3.31E102 3.43E102 3.41E102 3.41E102 3.40E102 3.40E102
0.01 3.28E102 3.31E102 3.43E102 3.41E102 3.40E102 3.40E102 3.40E102
0.02 3.28E102 3.31E102 3.43E102 3.41E102 3.40E102 3.40E102 3.39E102
0.04 3.28E102 3.31E102 3.43E102 3.40E102 3.40E102 3.39E102 3.38E102
0.06 3.28E102 3.31E102 3.43E102 3.40E102 3.39E102 3.38E102 3.35E102
0.10 3.28E102 3.31E102 3.42E102 3.38E102 3.35E102 3.33E102 3.27E102
0.20 3.28E102 3.30E102 3.40E102 3.29E102 3.21E102 3.16E102 2.99E102
0.30 3.28E102 3.30E102 3.37E102 3.16E102 3.03E102 2.96E102 2.70E102
0.40 3.27E102 3.29E102 3.32E102 3.03E102 2.85E102 2.75E102 2.42E102
0.50 3.26E102 3.28E102 3.28E102 2.88E102 2.67E102 2.55E102 2.15E102
0.60 3.26E102 3.27E102 3.22E102 2.74E102 2.49E102 2.35E102 1.91E102
0.70 3.25E102 3.25E102 3.16E102 2.60E102 2.32E102 2.17E102 1.69E102
0.80 3.24E102 3.24E102 3.09E102 2.47E102 2.16E102 1.99E102 1.50E102
1.00 3.21E102 3.20E102 2.96E102 2.21E102 1.86E102 1.68E102 1.18E102
1.20 3.18E102 3.16E102 2.83E102 1.98E102 1.60E102 1.42E102 9.41E101
1.50 3.13E102 3.09E102 2.64E102 1.66E102 1.28E102 1.10E102 6.77E101
1.70 3.09E102 3.04E102 2.51E102 1.48E102 1.11E102 9.39E101 5.50E101
2.00 3.02E102 2.96E102 2.33E102 1.25E102 8.97E101 7.43E101 4.11E101
2.50 2.91E102 2.83E102 2.05E102 9.48E101 6.40E101 5.16E101 2.73E101
3.00 2.81E102 2.70E102 1.79E102 7.28E101 4.67E101 3.73E101 2.01E101
3.50 2.70E102 2.57E102 1.57E102 5.67E101 3.52E101 2.81E101 1.56E101
4.00 2.59E102 2.44E102 1.38E102 4.50E101 2.77E101 2.21E101 1.23E101
5.00 2.38E102 2.20E102 1.07E102 3.01E101 1.90E101 1.50E101 7.39E100
6.00 2.17E102 1.97E102 8.33E101 2.17E101 1.41E101 1.07E101 4.34E100
7.00 1.99E102 1.76E102 6.57E101 1.66E101 1.04E101 7.60E100 2.75E100
8.00 1.82E102 1.57E102 5.24E101 1.30E101 7.50E100 5.37E100 1.95E100
9.00 1.66E102 1.40E102 4.23E101 1.03E101 5.37E100 3.82E100 1.51E100
10.00 1.51E102 1.25E102 3.49E101 8.17E100 3.91E100 2.80E100 1.23E100
12.50 1.16E102 9.53E101 2.34E101 4.56E100 2.09E100 1.52E100 7.27E201
15.00 8.80E101 7.30E101 1.73E101 2.71E100 1.41E100 1.01E100 3.98E201
17.50 6.71E101 5.64E101 1.33E101 1.77E100 1.03E100 7.14E201 2.21E201
20.00 5.23E101 4.39E101 1.01E101 1.28E100 7.30E201 4.92E201 1.36E201
22.50 4.20E101 3.47E101 7.56E100 9.69E201 5.02E201 3.30E201 9.29E202
25.00 3.46E101 2.79E101 5.60E100 7.51E201 3.42E201 2.23E201 6.97E202
27.50 2.91E101 2.29E101 4.19E100 5.80E201 2.36E201 1.55E201 5.52E202
30.00 2.48E101 1.92E101 3.20E100 4.45E201 1.69E201 1.12E201 4.49E202
35.00 1.86E101 1.40E101 2.05E100 2.60E201 9.75E202 6.64E202 3.00E202
40.00 1.40E101 1.06E101 1.46E100 1.57E201 6.51E202 4.52E202 1.96E202
45.00 1.06E101 8.14E100 1.12E100 1.01E201 4.76E202 3.32E202 1.26E202
50.00 7.89E100 6.18E100 8.69E201 6.95E202 3.63E202 2.51E202 8.01E203
55.00 5.86E100 4.64E100 6.74E201 5.10E202 2.80E202 1.91E202 5.15E203
60.00 4.36E100 3.47E100 5.19E201 3.95E202 2.18E202 1.45E202 3.39E203
65.00 3.28E100 2.61E100 3.99E201 3.19E202 1.72E202 1.10E202 2.31E203
70.00 2.51E100 1.99E100 3.10E201 2.67E202 1.37E202 8.56E203 1.64E203
75.00 1.97E100 1.56E100 2.45E201 2.29E202 1.11E202 6.78E203 1.23E203
80.00 1.59E100 1.25E100 1.99E201 2.01E202 9.21E203 5.52E203 9.73E204
85.00 1.33E100 1.04E100 1.67E201 1.81E202 7.85E203 4.63E203 8.02E204
90.00 1.14E100 8.91E201 1.45E201 1.66E202 6.87E203 4.00E203 6.90E204
95.00 1.01E100 7.90E201 1.30E201 1.55E202 6.16E203 3.55E203 6.12E204
105.00 8.73E201 6.79E201 1.13E201 1.41E202 5.24E203 2.97E203 5.17E204
120.00 8.12E201 6.32E201 1.07E201 1.31E202 4.54E203 2.52E203 4.44E204
135.00 8.26E201 6.43E201 1.10E201 1.27E202 4.17E203 2.29E203 4.07E204
150.00 8.58E201 6.70E201 1.14E201 1.25E202 3.97E203 2.16E203 3.87E204
165.00 8.83E201 6.91E201 1.18E201 1.24E202 3.86E203 2.09E203 3.77E204
180.00 8.92E201 6.99E201 1.20E201 1.24E202 3.82E203 2.07E203 3.73E204
total 9.85E101 8.07E101 2.03E101 4.60E100 2.75E100 2.13E100 1.08E100
rel ff 1.21E102 9.20E101 1.95E101 4.63E100 2.81E100 2.20E100 1.12E100
nrl ff 1.26E102 9.59E101 2.08E101 4.99E100 3.04E100 2.37E100 1.21E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Dysprosium (Z566)
0.00 3.40E102 3.40E102 3.40E102 3.40E102 3.39E102 3.39E102 3.39E102
0.01 3.40E102 3.39E102 3.39E102 3.39E102 3.39E102 3.39E102 3.38E102
0.02 3.39E102 3.39E102 3.39E102 3.38E102 3.37E102 3.36E102 3.36E102
0.04 3.37E102 3.35E102 3.34E102 3.33E102 3.31E102 3.29E102 3.28E102
0.06 3.33E102 3.29E102 3.29E102 3.26E102 3.22E102 3.19E102 3.16E102
0.10 3.22E102 3.14E102 3.13E102 3.08E102 3.00E102 2.94E102 2.90E102
0.20 2.88E102 2.72E102 2.68E102 2.59E102 2.45E102 2.34E102 2.27E102
0.30 2.54E102 2.31E102 2.26E102 2.14E102 1.96E102 1.82E102 1.72E102
0.40 2.23E102 1.95E102 1.89E102 1.75E102 1.55E102 1.40E102 1.31E102
0.50 1.93E102 1.63E102 1.57E102 1.42E102 1.23E102 1.09E102 1.01E102
0.60 1.68E102 1.37E102 1.31E102 1.16E102 9.82E101 8.62E101 7.93E101
0.70 1.46E102 1.15E102 1.09E102 9.60E101 7.92E101 6.83E101 6.20E101
0.80 1.27E102 9.75E101 9.21E101 7.96E101 6.44E101 5.46E101 4.90E101
1.00 9.64E101 7.07E101 6.62E101 5.58E101 4.37E101 3.62E101 3.21E101
1.20 7.43E101 5.22E101 4.85E101 4.03E101 3.13E101 2.61E101 2.33E101
1.50 5.14E101 3.47E101 3.20E101 2.65E101 2.10E101 1.83E101 1.72E101
1.70 4.11E101 2.75E101 2.55E101 2.12E101 1.70E101 1.51E101 1.44E101
2.00 3.06E101 2.08E101 1.93E101 1.62E101 1.29E101 1.11E101 1.01E101
2.50 2.07E101 1.46E101 1.36E101 1.12E101 8.18E100 5.87E100 4.42E100
3.00 1.52E101 1.04E101 9.62E100 7.66E100 5.03E100 3.17E100 2.13E100
3.50 1.14E101 7.15E100 6.47E100 4.93E100 3.16E100 2.07E100 1.49E100
4.00 8.46E100 4.79E100 4.25E100 3.16E100 2.13E100 1.63E100 1.41E100
5.00 4.64E100 2.38E100 2.10E100 1.58E100 1.22E100 1.22E100 1.39E100
6.00 2.75E100 1.53E100 1.37E100 1.08E100 8.30E201 7.44E201 7.30E201
7.00 1.85E100 1.16E100 1.07E100 8.49E201 5.74E201 3.74E201 2.54E201
8.00 1.36E100 9.03E201 8.30E201 6.49E201 3.83E201 1.95E201 1.03E201
9.00 1.05E100 6.64E201 6.01E201 4.50E201 2.49E201 1.21E201 6.27E202
10.00 8.18E201 4.63E201 4.09E201 2.93E201 1.64E201 9.05E202 5.51E202
12.50 4.23E201 1.88E201 1.60E201 1.09E201 7.33E202 6.49E202 6.84E202
15.00 2.20E201 9.68E202 8.31E202 5.95E202 4.54E202 4.74E202 5.76E202
17.50 1.27E201 6.44E202 5.71E202 4.36E202 3.26E202 2.82E202 2.67E202
20.00 8.35E202 4.92E202 4.47E202 3.53E202 2.37E202 1.52E202 1.00E202
22.50 6.04E202 3.86E202 3.54E202 2.78E202 1.65E202 8.22E203 4.16E203
25.00 4.64E202 2.95E202 2.69E202 2.03E202 1.08E202 4.70E203 2.10E203
27.50 3.65E202 2.18E202 1.94E202 1.39E202 6.81E203 2.83E203 1.26E203
30.00 2.90E202 1.56E202 1.36E202 9.11E203 4.21E203 1.77E203 8.25E204
35.00 1.79E202 7.77E203 6.42E203 3.81E203 1.59E203 6.96E204 3.69E204
40.00 1.06E202 3.84E203 3.05E203 1.64E203 6.34E204 2.87E204 1.66E204
45.00 6.23E203 1.95E203 1.51E203 7.64E204 2.81E204 1.31E204 8.02E205
50.00 3.66E203 1.04E203 7.85E204 3.85E204 1.40E204 6.71E205 4.32E205
55.00 2.20E203 5.85E204 4.41E204 2.16E204 8.23E205 4.30E205 3.03E205
60.00 1.38E203 3.59E204 2.71E204 1.37E204 5.71E205 3.39E205 2.69E205
65.00 9.17E204 2.39E204 1.83E204 9.59E205 4.44E205 2.98E205 2.61E205
70.00 6.48E204 1.75E204 1.36E204 7.46E205 3.81E205 2.81E205 2.66E205
75.00 4.89E204 1.39E204 1.09E204 6.29E205 3.48E205 2.74E205 2.68E205
80.00 3.92E204 1.17E204 9.37E205 5.63E205 3.30E205 2.69E205 2.66E205
85.00 3.29E204 1.04E204 8.43E205 5.26E205 3.22E205 2.67E205 2.64E205
90.00 2.89E204 9.59E205 7.87E205 5.05E205 3.21E205 2.69E205 2.64E205
95.00 2.61E204 9.03E205 7.48E205 4.93E205 3.22E205 2.72E205 2.64E205
105.00 2.27E204 8.40E205 7.07E205 4.85E205 3.32E205 2.84E205 2.73E205
120.00 2.01E204 8.00E205 6.86E205 4.91E205 3.54E205 3.07E205 2.94E205
135.00 1.89E204 7.99E205 6.94E205 5.13E205 3.82E205 3.31E205 3.10E205
150.00 1.83E204 8.05E205 7.06E205 5.34E205 4.05E205 3.51E205 3.24E205
165.00 1.81E204 8.14E205 7.17E205 5.50E205 4.23E205 3.66E205 3.35E205
180.00 1.80E204 8.18E205 7.22E205 5.56E205 4.29E205 3.72E205 3.40E205
total 7.74E201 5.07E201 4.68E201 3.82E201 2.89E201 2.35E201 2.10E201
rel ff 8.14E201 5.35E201 4.93E201 4.03E201 3.07E201 2.52E201 2.23E201
nrl ff 8.82E201 5.80E201 5.35E201 4.37E201 3.33E201 2.74E201 2.42E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Holmium (Z567)
0.00 3.37E102 3.40E102 3.54E102 3.51E102 3.51E102 3.51E102 3.50E102
0.01 3.37E102 3.40E102 3.54E102 3.51E102 3.51E102 3.50E102 3.50E102
0.02 3.37E102 3.40E102 3.53E102 3.51E102 3.50E102 3.50E102 3.50E102
0.04 3.37E102 3.40E102 3.53E102 3.51E102 3.50E102 3.50E102 3.48E102
0.06 3.37E102 3.40E102 3.53E102 3.50E102 3.49E102 3.48E102 3.45E102
0.10 3.37E102 3.40E102 3.53E102 3.48E102 3.45E102 3.44E102 3.37E102
0.20 3.37E102 3.39E102 3.51E102 3.39E102 3.31E102 3.27E102 3.09E102
0.30 3.36E102 3.39E102 3.47E102 3.27E102 3.13E102 3.06E102 2.79E102
0.40 3.36E102 3.38E102 3.43E102 3.13E102 2.95E102 2.84E102 2.50E102
0.50 3.35E102 3.37E102 3.38E102 2.98E102 2.76E102 2.64E102 2.23E102
0.60 3.34E102 3.36E102 3.32E102 2.84E102 2.58E102 2.44E102 1.99E102
0.70 3.34E102 3.34E102 3.26E102 2.70E102 2.41E102 2.25E102 1.76E102
0.80 3.33E102 3.33E102 3.19E102 2.56E102 2.24E102 2.07E102 1.56E102
1.00 3.30E102 3.29E102 3.06E102 2.30E102 1.94E102 1.75E102 1.23E102
1.20 3.27E102 3.25E102 2.92E102 2.05E102 1.67E102 1.48E102 9.82E101
1.50 3.22E102 3.18E102 2.73E102 1.73E102 1.34E102 1.15E102 7.06E101
1.70 3.17E102 3.13E102 2.60E102 1.54E102 1.16E102 9.79E101 5.73E101
2.00 3.11E102 3.05E102 2.42E102 1.30E102 9.35E101 7.74E101 4.27E101
2.50 3.00E102 2.91E102 2.13E102 9.89E101 6.67E101 5.37E101 2.83E101
3.00 2.89E102 2.78E102 1.87E102 7.59E101 4.86E101 3.87E101 2.07E101
3.50 2.78E102 2.65E102 1.64E102 5.91E101 3.66E101 2.91E101 1.61E101
4.00 2.67E102 2.52E102 1.44E102 4.68E101 2.86E101 2.28E101 1.28E101
5.00 2.45E102 2.27E102 1.11E102 3.11E101 1.96E101 1.54E101 7.76E100
6.00 2.25E102 2.04E102 8.68E101 2.24E101 1.45E101 1.11E101 4.59E100
7.00 2.06E102 1.82E102 6.85E101 1.71E101 1.08E101 7.94E100 2.89E100
8.00 1.88E102 1.63E102 5.45E101 1.35E101 7.88E100 5.64E100 2.02E100
9.00 1.72E102 1.46E102 4.40E101 1.07E101 5.67E100 4.03E100 1.56E100
10.00 1.57E102 1.30E102 3.62E101 8.53E100 4.12E100 2.95E100 1.27E100
12.50 1.21E102 9.89E101 2.42E101 4.80E100 2.18E100 1.58E100 7.63E201
15.00 9.15E101 7.57E101 1.78E101 2.84E100 1.45E100 1.05E100 4.22E201
17.50 6.95E101 5.84E101 1.37E101 1.85E100 1.06E100 7.44E201 2.35E201
20.00 5.40E101 4.54E101 1.05E101 1.32E100 7.66E201 5.17E201 1.43E201
22.50 4.31E101 3.58E101 7.93E100 1.01E100 5.32E201 3.50E201 9.69E202
25.00 3.53E101 2.87E101 5.90E100 7.82E201 3.64E201 2.37E201 7.20E202
27.50 2.96E101 2.35E101 4.42E100 6.08E201 2.52E201 1.64E201 5.68E202
30.00 2.52E101 1.95E101 3.37E100 4.69E201 1.79E201 1.18E201 4.62E202
35.00 1.88E101 1.42E101 2.13E100 2.76E201 1.02E201 6.92E202 3.11E202
40.00 1.42E101 1.08E101 1.51E100 1.67E201 6.74E202 4.67E202 2.05E202
45.00 1.07E101 8.28E100 1.15E100 1.06E201 4.91E202 3.42E202 1.33E202
50.00 8.04E100 6.31E100 9.01E201 7.29E202 3.74E202 2.59E202 8.51E203
55.00 5.99E100 4.76E100 7.03E201 5.32E202 2.90E202 1.98E202 5.51E203
60.00 4.46E100 3.57E100 5.45E201 4.10E202 2.27E202 1.51E202 3.65E203
65.00 3.34E100 2.68E100 4.21E201 3.31E202 1.79E202 1.16E202 2.50E203
70.00 2.55E100 2.04E100 3.29E201 2.76E202 1.43E202 9.05E203 1.79E203
75.00 1.99E100 1.59E100 2.61E201 2.37E202 1.17E202 7.21E203 1.35E203
80.00 1.59E100 1.27E100 2.12E201 2.09E202 9.76E203 5.90E203 1.07E203
85.00 1.32E100 1.05E100 1.78E201 1.88E202 8.36E203 4.97E203 8.80E204
90.00 1.13E100 8.92E201 1.54E201 1.73E202 7.34E203 4.31E203 7.58E204
95.00 9.95E201 7.86E201 1.38E201 1.62E202 6.60E203 3.83E203 6.74E204
105.00 8.46E201 6.67E201 1.20E201 1.49E202 5.65E203 3.23E203 5.70E204
120.00 7.78E201 6.14E201 1.12E201 1.39E202 4.91E203 2.75E203 4.90E204
135.00 7.87E201 6.22E201 1.15E201 1.36E202 4.54E203 2.51E203 4.49E204
150.00 8.15E201 6.46E201 1.20E201 1.34E202 4.32E203 2.37E203 4.26E204
165.00 8.38E201 6.66E201 1.23E201 1.33E202 4.21E203 2.29E203 4.15E204
180.00 8.46E201 6.73E201 1.25E201 1.33E202 4.17E203 2.27E203 4.12E204
total 1.01E102 8.28E101 2.12E101 4.79E100 2.87E100 2.22E100 1.12E100
rel ff 1.26E102 9.57E101 2.04E101 4.83E100 2.93E100 2.29E100 1.17E100
nrl ff 1.31E102 9.97E101 2.17E101 5.20E100 3.17E100 2.48E100 1.27E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Holmium (Z567)
0.00 3.50E102 3.50E102 3.50E102 3.50E102 3.50E102 3.49E102 3.49E102
0.01 3.50E102 3.50E102 3.49E102 3.49E102 3.49E102 3.49E102 3.48E102
0.02 3.49E102 3.49E102 3.49E102 3.48E102 3.48E102 3.47E102 3.46E102
0.04 3.47E102 3.45E102 3.45E102 3.43E102 3.41E102 3.40E102 3.38E102
0.06 3.43E102 3.40E102 3.39E102 3.37E102 3.33E102 3.29E102 3.26E102
0.10 3.32E102 3.25E102 3.23E102 3.18E102 3.10E102 3.04E102 3.00E102
0.20 2.98E102 2.81E102 2.77E102 2.68E102 2.54E102 2.43E102 2.36E102
0.30 2.63E102 2.40E102 2.35E102 2.22E102 2.03E102 1.89E102 1.79E102
0.40 2.31E102 2.02E102 1.96E102 1.82E102 1.61E102 1.46E102 1.37E102
0.50 2.01E102 1.70E102 1.64E102 1.48E102 1.28E102 1.14E102 1.05E102
0.60 1.75E102 1.43E102 1.36E102 1.21E102 1.02E102 8.98E101 8.25E101
0.70 1.52E102 1.20E102 1.14E102 1.00E102 8.26E101 7.12E101 6.46E101
0.80 1.32E102 1.02E102 9.60E101 8.30E101 6.71E101 5.69E101 5.11E101
1.00 1.01E102 7.37E101 6.89E101 5.81E101 4.55E101 3.77E101 3.33E101
1.20 7.74E101 5.44E101 5.05E101 4.19E101 3.24E101 2.69E101 2.40E101
1.50 5.35E101 3.60E101 3.32E101 2.75E101 2.17E101 1.88E101 1.76E101
1.70 4.27E101 2.84E101 2.63E101 2.18E101 1.75E101 1.56E101 1.49E101
2.00 3.17E101 2.14E101 1.98E101 1.66E101 1.33E101 1.16E101 1.07E101
2.50 2.13E101 1.50E101 1.40E101 1.16E101 8.54E100 6.23E100 4.77E100
3.00 1.57E101 1.09E101 1.00E101 8.03E100 5.31E100 3.35E100 2.24E100
3.50 1.18E101 7.53E100 6.83E100 5.23E100 3.33E100 2.14E100 1.49E100
4.00 8.84E100 5.07E100 4.51E100 3.36E100 2.23E100 1.66E100 1.39E100
5.00 4.89E100 2.50E100 2.20E100 1.64E100 1.27E100 1.26E100 1.43E100
6.00 2.89E100 1.57E100 1.41E100 1.10E100 8.58E201 7.97E201 8.15E201
7.00 1.92E100 1.19E100 1.09E100 8.71E201 6.00E201 4.06E201 2.88E201
8.00 1.41E100 9.38E201 8.63E201 6.78E201 4.05E201 2.10E201 1.12E201
9.00 1.09E100 6.99E201 6.35E201 4.79E201 2.65E201 1.28E201 6.44E202
10.00 8.52E201 4.93E201 4.38E201 3.15E201 1.75E201 9.30E202 5.42E202
12.50 4.48E201 2.00E201 1.70E201 1.16E201 7.65E202 6.56E202 6.68E202
15.00 2.34E201 1.01E201 8.66E202 6.15E202 4.67E202 4.90E202 6.04E202
17.50 1.34E201 6.63E202 5.85E202 4.43E202 3.34E202 2.99E202 2.96E202
20.00 8.70E202 5.03E202 4.56E202 3.59E202 2.45E202 1.63E202 1.12E202
22.50 6.25E202 3.96E202 3.64E202 2.86E202 1.72E202 8.82E203 4.59E203
25.00 4.78E202 3.06E202 2.79E202 2.12E202 1.15E202 5.04E203 2.27E203
27.50 3.77E202 2.28E202 2.04E202 1.47E202 7.31E203 3.04E203 1.34E203
30.00 2.99E202 1.65E202 1.44E202 9.78E203 4.56E203 1.90E203 8.75E204
35.00 1.87E202 8.31E203 6.90E203 4.14E203 1.74E203 7.59E204 3.96E204
40.00 1.12E202 4.15E203 3.31E203 1.80E203 7.01E204 3.16E204 1.81E204
45.00 6.65E203 2.12E203 1.65E203 8.41E204 3.12E204 1.45E204 8.85E205
50.00 3.94E203 1.13E203 8.62E204 4.25E204 1.56E204 7.45E205 4.79E205
55.00 2.39E203 6.43E204 4.86E204 2.39E204 9.13E205 4.77E205 3.35E205
60.00 1.51E203 3.96E204 3.00E204 1.51E204 6.32E205 3.74E205 2.94E205
65.00 1.00E203 2.64E204 2.02E204 1.06E204 4.90E205 3.27E205 2.85E205
70.00 7.11E204 1.93E204 1.50E204 8.24E205 4.19E205 3.07E205 2.88E205
75.00 5.38E204 1.53E204 1.21E204 6.94E205 3.81E205 2.98E205 2.90E205
80.00 4.32E204 1.30E204 1.04E204 6.20E205 3.61E205 2.91E205 2.87E205
85.00 3.63E204 1.15E204 9.31E205 5.78E205 3.51E205 2.89E205 2.84E205
90.00 3.19E204 1.06E204 8.66E205 5.54E205 3.49E205 2.90E205 2.83E205
95.00 2.88E204 9.95E205 8.23E205 5.39E205 3.49E205 2.92E205 2.83E205
105.00 2.50E204 9.23E205 7.76E205 5.29E205 3.58E205 3.04E205 2.92E205
120.00 2.22E204 8.76E205 7.48E205 5.32E205 3.79E205 3.27E205 3.13E205
135.00 2.08E204 8.71E205 7.54E205 5.53E205 4.07E205 3.51E205 3.29E205
150.00 2.01E204 8.75E205 7.64E205 5.73E205 4.30E205 3.71E205 3.43E205
165.00 1.98E204 8.83E205 7.75E205 5.89E205 4.48E205 3.86E205 3.54E205
180.00 1.97E204 8.86E205 7.79E205 5.95E205 4.55E205 3.92E205 3.59E205
total 8.07E201 5.29E201 4.87E201 3.98E201 3.01E201 2.45E201 2.19E201
rel ff 8.49E201 5.58E201 5.14E201 4.20E201 3.20E201 2.63E201 2.33E201
nrl ff 9.21E201 6.06E201 5.58E201 4.56E201 3.48E201 2.86E201 2.53E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Erbium (Z568)
0.00 3.46E102 3.49E102 3.64E102 3.62E102 3.61E102 3.61E102 3.61E102
0.01 3.46E102 3.49E102 3.64E102 3.62E102 3.61E102 3.61E102 3.60E102
0.02 3.46E102 3.49E102 3.64E102 3.61E102 3.61E102 3.61E102 3.60E102
0.04 3.46E102 3.49E102 3.64E102 3.61E102 3.60E102 3.60E102 3.58E102
0.06 3.46E102 3.49E102 3.64E102 3.61E102 3.59E102 3.58E102 3.55E102
0.10 3.46E102 3.49E102 3.63E102 3.58E102 3.56E102 3.54E102 3.47E102
0.20 3.46E102 3.49E102 3.61E102 3.49E102 3.42E102 3.37E102 3.19E102
0.30 3.46E102 3.48E102 3.58E102 3.37E102 3.24E102 3.16E102 2.88E102
0.40 3.45E102 3.47E102 3.53E102 3.23E102 3.04E102 2.94E102 2.59E102
0.50 3.44E102 3.46E102 3.48E102 3.08E102 2.85E102 2.73E102 2.31E102
0.60 3.44E102 3.45E102 3.42E102 2.93E102 2.67E102 2.52E102 2.06E102
0.70 3.43E102 3.44E102 3.36E102 2.79E102 2.49E102 2.33E102 1.83E102
0.80 3.42E102 3.42E102 3.29E102 2.65E102 2.32E102 2.15E102 1.63E102
1.00 3.39E102 3.38E102 3.16E102 2.38E102 2.01E102 1.82E102 1.28E102
1.20 3.36E102 3.34E102 3.02E102 2.13E102 1.74E102 1.54E102 1.02E102
1.50 3.31E102 3.27E102 2.82E102 1.80E102 1.39E102 1.20E102 7.36E101
1.70 3.26E102 3.22E102 2.69E102 1.61E102 1.20E102 1.02E102 5.97E101
2.00 3.20E102 3.14E102 2.50E102 1.36E102 9.74E101 8.06E101 4.44E101
2.50 3.08E102 3.00E102 2.21E102 1.03E102 6.95E101 5.59E101 2.92E101
3.00 2.97E102 2.86E102 1.94E102 7.91E101 5.06E101 4.02E101 2.13E101
3.50 2.86E102 2.73E102 1.70E102 6.15E101 3.80E101 3.02E101 1.66E101
4.00 2.75E102 2.60E102 1.49E102 4.87E101 2.96E101 2.36E101 1.32E101
5.00 2.53E102 2.34E102 1.16E102 3.23E101 2.01E101 1.59E101 8.13E100
6.00 2.32E102 2.11E102 9.04E101 2.31E101 1.50E101 1.14E101 4.84E100
7.00 2.12E102 1.89E102 7.13E101 1.76E101 1.12E101 8.28E100 3.03E100
8.00 1.95E102 1.69E102 5.68E101 1.39E101 8.26E100 5.92E100 2.10E100
9.00 1.78E102 1.51E102 4.58E101 1.11E101 5.97E100 4.24E100 1.61E100
10.00 1.62E102 1.35E102 3.76E101 8.88E100 4.35E100 3.10E100 1.31E100
12.50 1.26E102 1.03E102 2.49E101 5.04E100 2.27E100 1.65E100 7.98E201
15.00 9.52E101 7.85E101 1.83E101 2.99E100 1.50E100 1.08E100 4.48E201
17.50 7.22E101 6.05E101 1.42E101 1.93E100 1.10E100 7.74E201 2.50E201
20.00 5.58E101 4.70E101 1.09E101 1.38E100 8.01E201 5.43E201 1.51E201
22.50 4.44E101 3.70E101 8.30E100 1.04E100 5.61E201 3.70E201 1.01E201
25.00 3.62E101 2.96E101 6.21E100 8.14E201 3.86E201 2.52E201 7.46E202
27.50 3.02E101 2.41E101 4.65E100 6.35E201 2.67E201 1.74E201 5.86E202
30.00 2.56E101 2.00E101 3.54E100 4.92E201 1.90E201 1.25E201 4.76E202
35.00 1.90E101 1.45E101 2.22E100 2.92E201 1.07E201 7.22E202 3.21E202
40.00 1.45E101 1.10E101 1.57E100 1.76E201 7.00E202 4.83E202 2.14E202
45.00 1.10E101 8.44E100 1.19E100 1.12E201 5.06E202 3.53E202 1.39E202
50.00 8.23E100 6.45E100 9.33E201 7.64E202 3.85E202 2.68E202 9.02E203
55.00 6.14E100 4.89E100 7.32E201 5.55E202 3.00E202 2.05E202 5.88E203
60.00 4.57E100 3.67E100 5.71E201 4.26E202 2.35E202 1.58E202 3.92E203
65.00 3.43E100 2.76E100 4.44E201 3.42E202 1.87E202 1.22E202 2.70E203
70.00 2.61E100 2.10E100 3.48E201 2.86E202 1.50E202 9.55E203 1.94E203
75.00 2.02E100 1.63E100 2.77E201 2.46E202 1.23E202 7.65E203 1.47E203
80.00 1.61E100 1.29E100 2.25E201 2.17E202 1.03E202 6.29E203 1.16E203
85.00 1.32E100 1.06E100 1.89E201 1.96E202 8.87E203 5.32E203 9.64E204
90.00 1.12E100 9.01E201 1.64E201 1.81E202 7.83E203 4.63E203 8.32E204
95.00 9.87E201 7.89E201 1.46E201 1.70E202 7.06E203 4.13E203 7.41E204
105.00 8.31E201 6.64E201 1.27E201 1.56E202 6.07E203 3.50E203 6.27E204
120.00 7.57E201 6.05E201 1.18E201 1.48E202 5.31E203 3.00E203 5.40E204
135.00 7.61E201 6.10E201 1.20E201 1.45E202 4.92E203 2.74E203 4.95E204
150.00 7.86E201 6.31E201 1.25E201 1.43E202 4.70E203 2.59E203 4.70E204
165.00 8.07E201 6.49E201 1.29E201 1.43E202 4.58E203 2.51E203 4.57E204
180.00 8.15E201 6.56E201 1.31E201 1.42E202 4.54E203 2.48E203 4.53E204
total 1.03E102 8.51E101 2.20E101 4.99E100 2.99E100 2.31E100 1.17E100
rel ff 1.31E102 9.95E101 2.12E101 5.03E100 3.05E100 2.39E100 1.22E100
nrl ff 1.37E102 1.04E102 2.26E101 5.43E100 3.31E100 2.59E100 1.32E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Erbium (Z568)
0.00 3.61E102 3.60E102 3.60E102 3.60E102 3.60E102 3.60E102 3.59E102
0.01 3.60E102 3.60E102 3.60E102 3.60E102 3.59E102 3.59E102 3.59E102
0.02 3.60E102 3.59E102 3.59E102 3.59E102 3.58E102 3.57E102 3.56E102
0.04 3.57E102 3.55E102 3.55E102 3.54E102 3.52E102 3.50E102 3.49E102
0.06 3.53E102 3.50E102 3.49E102 3.47E102 3.43E102 3.39E102 3.36E102
0.10 3.43E102 3.35E102 3.33E102 3.28E102 3.20E102 3.14E102 3.10E102
0.20 3.08E102 2.90E102 2.87E102 2.77E102 2.63E102 2.51E102 2.44E102
0.30 2.72E102 2.48E102 2.43E102 2.30E102 2.11E102 1.96E102 1.86E102
0.40 2.39E102 2.10E102 2.04E102 1.89E102 1.68E102 1.52E102 1.42E102
0.50 2.09E102 1.77E102 1.70E102 1.54E102 1.33E102 1.19E102 1.10E102
0.60 1.82E102 1.48E102 1.42E102 1.26E102 1.07E102 9.35E101 8.59E101
0.70 1.58E102 1.25E102 1.19E102 1.04E102 8.60E101 7.42E101 6.74E101
0.80 1.37E102 1.06E102 1.00E102 8.64E101 6.99E101 5.93E101 5.33E101
1.00 1.05E102 7.67E101 7.18E101 6.05E101 4.73E101 3.92E101 3.46E101
1.20 8.07E101 5.66E101 5.26E101 4.36E101 3.36E101 2.78E101 2.47E101
1.50 5.57E101 3.74E101 3.45E101 2.84E101 2.23E101 1.93E101 1.80E101
1.70 4.44E101 2.95E101 2.72E101 2.25E101 1.80E101 1.60E101 1.53E101
2.00 3.28E101 2.20E101 2.04E101 1.71E101 1.37E101 1.20E101 1.12E101
2.50 2.20E101 1.54E101 1.44E101 1.20E101 8.90E100 6.60E100 5.13E100
3.00 1.61E101 1.13E101 1.04E101 8.39E100 5.58E100 3.54E100 2.36E100
3.50 1.22E101 7.91E100 7.19E100 5.53E100 3.51E100 2.21E100 1.51E100
4.00 9.22E100 5.36E100 4.78E100 3.56E100 2.34E100 1.69E100 1.37E100
5.00 5.14E100 2.62E100 2.30E100 1.72E100 1.31E100 1.29E100 1.46E100
6.00 3.03E100 1.62E100 1.45E100 1.13E100 8.87E201 8.48E201 8.98E201
7.00 2.00E100 1.23E100 1.12E100 8.92E201 6.25E201 4.39E201 3.25E201
8.00 1.46E100 9.71E201 8.95E201 7.06E201 4.27E201 2.25E201 1.22E201
9.00 1.13E100 7.33E201 6.68E201 5.08E201 2.82E201 1.34E201 6.68E202
10.00 8.87E201 5.23E201 4.66E201 3.38E201 1.86E201 9.60E202 5.39E202
12.50 4.72E201 2.14E201 1.82E201 1.24E201 8.01E202 6.64E202 6.52E202
15.00 2.47E201 1.06E201 9.05E202 6.38E202 4.80E202 5.05E202 6.27E202
17.50 1.41E201 6.82E202 6.00E202 4.50E202 3.42E202 3.16E202 3.25E202
20.00 9.08E202 5.15E202 4.65E202 3.65E202 2.52E202 1.74E202 1.25E202
22.50 6.47E202 4.07E202 3.73E202 2.94E202 1.80E202 9.46E203 5.06E203
25.00 4.93E202 3.16E202 2.89E202 2.21E202 1.21E202 5.41E203 2.46E203
27.50 3.88E202 2.38E202 2.14E202 1.56E202 7.82E203 3.26E203 1.43E203
30.00 3.10E202 1.74E202 1.53E202 1.05E202 4.92E203 2.05E203 9.30E204
35.00 1.95E202 8.86E203 7.40E203 4.49E203 1.91E203 8.25E204 4.24E204
40.00 1.18E202 4.47E203 3.58E203 1.97E203 7.73E204 3.48E204 1.97E204
45.00 7.08E203 2.31E203 1.79E203 9.26E204 3.46E204 1.60E204 9.74E205
50.00 4.23E203 1.24E203 9.45E204 4.69E204 1.73E204 8.27E205 5.30E205
55.00 2.58E203 7.06E204 5.34E204 2.64E204 1.01E204 5.28E205 3.69E205
60.00 1.64E203 4.36E204 3.31E204 1.67E204 6.99E205 4.12E205 3.22E205
65.00 1.10E203 2.92E204 2.23E204 1.17E204 5.41E205 3.58E205 3.10E205
70.00 7.80E204 2.13E204 1.66E204 9.10E205 4.60E205 3.35E205 3.12E205
75.00 5.91E204 1.69E204 1.33E204 7.66E205 4.18E205 3.24E205 3.14E205
80.00 4.75E204 1.43E204 1.14E204 6.83E205 3.94E205 3.16E205 3.10E205
85.00 4.00E204 1.27E204 1.03E204 6.34E205 3.83E205 3.13E205 3.06E205
90.00 3.51E204 1.17E204 9.54E205 6.07E205 3.79E205 3.13E205 3.05E205
95.00 3.18E204 1.09E204 9.04E205 5.90E205 3.78E205 3.15E205 3.04E205
105.00 2.76E204 1.01E204 8.50E205 5.76E205 3.86E205 3.26E205 3.12E205
120.00 2.44E204 9.57E205 8.16E205 5.77E205 4.07E205 3.49E205 3.32E205
135.00 2.29E204 9.48E205 8.19E205 5.96E205 4.34E205 3.73E205 3.49E205
150.00 2.21E204 9.50E205 8.27E205 6.15E205 4.57E205 3.93E205 3.63E205
165.00 2.18E204 9.57E205 8.38E205 6.31E205 4.75E205 4.08E205 3.74E205
180.00 2.16E204 9.60E205 8.42E205 6.37E205 4.82E205 4.14E205 3.79E205
total 8.40E201 5.50E201 5.07E201 4.14E201 3.13E201 2.55E201 2.28E201
rel ff 8.85E201 5.82E201 5.36E201 4.38E201 3.34E201 2.75E201 2.43E201
nrl ff 9.62E201 6.33E201 5.83E201 4.77E201 3.63E201 2.99E201 2.64E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Thulium (Z569)
0.00 3.56E102 3.59E102 3.75E102 3.72E102 3.72E102 3.72E102 3.71E102
0.01 3.56E102 3.59E102 3.75E102 3.72E102 3.72E102 3.71E102 3.71E102
0.02 3.56E102 3.59E102 3.74E102 3.72E102 3.71E102 3.71E102 3.71E102
0.04 3.56E102 3.59E102 3.74E102 3.72E102 3.71E102 3.71E102 3.69E102
0.06 3.56E102 3.59E102 3.74E102 3.71E102 3.70E102 3.69E102 3.66E102
0.10 3.56E102 3.59E102 3.74E102 3.69E102 3.66E102 3.65E102 3.58E102
0.20 3.55E102 3.58E102 3.72E102 3.60E102 3.52E102 3.47E102 3.29E102
0.30 3.55E102 3.58E102 3.69E102 3.47E102 3.34E102 3.26E102 2.98E102
0.40 3.54E102 3.57E102 3.64E102 3.33E102 3.14E102 3.03E102 2.68E102
0.50 3.54E102 3.56E102 3.59E102 3.18E102 2.95E102 2.82E102 2.40E102
0.60 3.53E102 3.55E102 3.53E102 3.03E102 2.76E102 2.61E102 2.14E102
0.70 3.52E102 3.53E102 3.47E102 2.88E102 2.58E102 2.41E102 1.90E102
0.80 3.51E102 3.52E102 3.40E102 2.74E102 2.41E102 2.23E102 1.69E102
1.00 3.49E102 3.48E102 3.26E102 2.46E102 2.09E102 1.89E102 1.33E102
1.20 3.46E102 3.44E102 3.12E102 2.21E102 1.80E102 1.60E102 1.06E102
1.50 3.40E102 3.37E102 2.91E102 1.87E102 1.45E102 1.25E102 7.66E101
1.70 3.36E102 3.31E102 2.78E102 1.67E102 1.25E102 1.06E102 6.21E101
2.00 3.29E102 3.23E102 2.59E102 1.41E102 1.01E102 8.39E101 4.62E101
2.50 3.18E102 3.09E102 2.29E102 1.07E102 7.24E101 5.82E101 3.03E101
3.00 3.06E102 2.95E102 2.01E102 8.23E101 5.27E101 4.18E101 2.19E101
3.50 2.95E102 2.81E102 1.77E102 6.40E101 3.94E101 3.13E101 1.71E101
4.00 2.83E102 2.68E102 1.55E102 5.06E101 3.06E101 2.44E101 1.36E101
5.00 2.61E102 2.42E102 1.20E102 3.35E101 2.07E101 1.64E101 8.51E100
6.00 2.39E102 2.18E102 9.40E101 2.39E101 1.54E101 1.18E101 5.09E100
7.00 2.19E102 1.96E102 7.42E101 1.82E101 1.17E101 8.62E100 3.18E100
8.00 2.01E102 1.75E102 5.91E101 1.43E101 8.64E100 6.20E100 2.19E100
9.00 1.84E102 1.57E102 4.76E101 1.15E101 6.28E100 4.46E100 1.67E100
10.00 1.68E102 1.40E102 3.90E101 9.23E100 4.58E100 3.26E100 1.36E100
12.50 1.31E102 1.06E102 2.57E101 5.29E100 2.37E100 1.71E100 8.34E201
15.00 9.90E101 8.14E101 1.89E101 3.13E100 1.55E100 1.12E100 4.74E201
17.50 7.50E101 6.27E101 1.46E101 2.02E100 1.14E100 8.04E201 2.65E201
20.00 5.79E101 4.87E101 1.13E101 1.43E100 8.37E201 5.69E201 1.59E201
22.50 4.58E101 3.83E101 8.66E100 1.08E100 5.91E201 3.91E201 1.06E201
25.00 3.72E101 3.05E101 6.51E100 8.46E201 4.09E201 2.67E201 7.73E202
27.50 3.09E101 2.48E101 4.89E100 6.63E201 2.84E201 1.84E201 6.04E202
30.00 2.61E101 2.05E101 3.72E100 5.16E201 2.01E201 1.32E201 4.90E202
35.00 1.94E101 1.48E101 2.32E100 3.08E201 1.12E201 7.54E202 3.32E202
40.00 1.47E101 1.12E101 1.62E100 1.87E201 7.27E202 5.00E202 2.22E202
45.00 1.12E101 8.62E100 1.23E100 1.19E201 5.23E202 3.63E202 1.46E202
50.00 8.43E100 6.62E100 9.66E201 8.02E202 3.97E202 2.76E202 9.54E203
55.00 6.31E100 5.03E100 7.61E201 5.79E202 3.09E202 2.12E202 6.26E203
60.00 4.71E100 3.79E100 5.97E201 4.43E202 2.44E202 1.64E202 4.20E203
65.00 3.53E100 2.86E100 4.67E201 3.55E202 1.94E202 1.28E202 2.91E203
70.00 2.68E100 2.17E100 3.67E201 2.96E202 1.57E202 1.01E202 2.10E203
75.00 2.07E100 1.68E100 2.93E201 2.55E202 1.29E202 8.10E203 1.59E203
80.00 1.64E100 1.33E100 2.39E201 2.25E202 1.09E202 6.69E203 1.27E203
85.00 1.34E100 1.09E100 2.00E201 2.04E202 9.40E203 5.69E203 1.05E203
90.00 1.14E100 9.17E201 1.73E201 1.88E202 8.32E203 4.97E203 9.11E204
95.00 9.91E201 8.00E201 1.55E201 1.77E202 7.53E203 4.45E203 8.12E204
105.00 8.28E201 6.68E201 1.34E201 1.64E202 6.51E203 3.78E203 6.89E204
120.00 7.47E201 6.04E201 1.24E201 1.56E202 5.73E203 3.26E203 5.94E204
135.00 7.48E201 6.05E201 1.26E201 1.54E202 5.33E203 2.98E203 5.44E204
150.00 7.70E201 6.25E201 1.31E201 1.53E202 5.10E203 2.83E203 5.17E204
165.00 7.90E201 6.42E201 1.35E201 1.52E202 4.97E203 2.74E203 5.03E204
180.00 7.97E201 6.48E201 1.36E201 1.52E202 4.93E203 2.72E203 4.98E204
total 1.06E102 8.77E101 2.29E101 5.19E100 3.11E100 2.41E100 1.21E100
rel ff 1.37E102 1.03E102 2.20E101 5.23E100 3.18E100 2.48E100 1.27E100
nrl ff 1.42E102 1.08E102 2.36E101 5.66E100 3.45E100 2.70E100 1.38E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Thulium (Z569)
0.00 3.71E102 3.71E102 3.71E102 3.71E102 3.71E102 3.70E102 3.70E102
0.01 3.71E102 3.70E102 3.70E102 3.70E102 3.70E102 3.70E102 3.69E102
0.02 3.70E102 3.70E102 3.70E102 3.69E102 3.68E102 3.67E102 3.67E102
0.04 3.68E102 3.66E102 3.65E102 3.64E102 3.62E102 3.61E102 3.59E102
0.06 3.64E102 3.61E102 3.60E102 3.57E102 3.53E102 3.50E102 3.47E102
0.10 3.53E102 3.45E102 3.43E102 3.38E102 3.31E102 3.24E102 3.20E102
0.20 3.18E102 3.00E102 2.96E102 2.86E102 2.71E102 2.60E102 2.53E102
0.30 2.81E102 2.57E102 2.52E102 2.38E102 2.19E102 2.04E102 1.94E102
0.40 2.48E102 2.18E102 2.11E102 1.96E102 1.74E102 1.58E102 1.48E102
0.50 2.16E102 1.83E102 1.77E102 1.60E102 1.39E102 1.23E102 1.14E102
0.60 1.88E102 1.54E102 1.47E102 1.31E102 1.11E102 9.73E101 8.93E101
0.70 1.64E102 1.30E102 1.24E102 1.08E102 8.95E101 7.72E101 7.01E101
0.80 1.43E102 1.10E102 1.04E102 8.99E101 7.28E101 6.18E101 5.56E101
1.00 1.09E102 7.98E101 7.47E101 6.30E101 4.92E101 4.07E101 3.60E101
1.20 8.39E101 5.89E101 5.47E101 4.54E101 3.49E101 2.87E101 2.55E101
1.50 5.80E101 3.89E101 3.59E101 2.95E101 2.31E101 1.98E101 1.84E101
1.70 4.61E101 3.05E101 2.82E101 2.33E101 1.86E101 1.65E101 1.57E101
2.00 3.40E101 2.27E101 2.10E101 1.75E101 1.42E101 1.25E101 1.18E101
2.50 2.27E101 1.58E101 1.48E101 1.23E101 9.26E100 6.98E100 5.52E100
3.00 1.66E101 1.17E101 1.08E101 8.75E100 5.87E100 3.73E100 2.50E100
3.50 1.27E101 8.29E100 7.55E100 5.84E100 3.70E100 2.30E100 1.54E100
4.00 9.60E100 5.66E100 5.06E100 3.78E100 2.45E100 1.73E100 1.35E100
5.00 5.39E100 2.75E100 2.42E100 1.80E100 1.36E100 1.33E100 1.49E100
6.00 3.17E100 1.68E100 1.49E100 1.15E100 9.17E201 8.98E201 9.80E201
7.00 2.08E100 1.26E100 1.15E100 9.14E201 6.51E201 4.74E201 3.65E201
8.00 1.51E100 1.00E100 9.25E201 7.32E201 4.50E201 2.42E201 1.34E201
9.00 1.17E100 7.68E201 7.01E201 5.36E201 2.99E201 1.42E201 7.00E202
10.00 9.22E201 5.53E201 4.95E201 3.61E201 1.97E201 9.94E202 5.41E202
12.50 4.97E201 2.27E201 1.94E201 1.32E201 8.39E202 6.72E202 6.37E202
15.00 2.62E201 1.11E201 9.47E202 6.63E202 4.95E202 5.19E202 6.46E202
17.50 1.49E201 7.04E202 6.16E202 4.59E202 3.50E202 3.32E202 3.54E202
20.00 9.48E202 5.27E202 4.75E202 3.71E202 2.60E202 1.85E202 1.39E202
22.50 6.71E202 4.17E202 3.82E202 3.02E202 1.87E202 1.01E202 5.59E203
25.00 5.09E202 3.27E202 2.99E202 2.30E202 1.28E202 5.79E203 2.67E203
27.50 4.01E202 2.47E202 2.23E202 1.64E202 8.34E203 3.50E203 1.53E203
30.00 3.20E202 1.82E202 1.61E202 1.11E202 5.30E203 2.20E203 9.90E204
35.00 2.03E202 9.43E203 7.91E203 4.86E203 2.08E203 8.95E204 4.53E204
40.00 1.25E202 4.80E203 3.86E203 2.15E203 8.51E204 3.81E204 2.14E204
45.00 7.52E203 2.50E203 1.95E203 1.02E203 3.83E204 1.77E204 1.07E204
50.00 4.53E203 1.35E203 1.03E203 5.17E204 1.92E204 9.17E205 5.85E205
55.00 2.79E203 7.73E204 5.87E204 2.92E204 1.12E204 5.83E205 4.06E205
60.00 1.78E203 4.79E204 3.64E204 1.85E204 7.73E205 4.53E205 3.53E205
65.00 1.19E203 3.21E204 2.46E204 1.30E204 5.96E205 3.92E205 3.37E205
70.00 8.53E204 2.35E204 1.83E204 1.00E204 5.06E205 3.66E205 3.39E205
75.00 6.48E204 1.87E204 1.47E204 8.44E205 4.58E205 3.52E205 3.39E205
80.00 5.22E204 1.58E204 1.26E204 7.51E205 4.31E205 3.43E205 3.35E205
85.00 4.40E204 1.40E204 1.13E204 6.96E205 4.17E205 3.38E205 3.30E205
90.00 3.87E204 1.28E204 1.05E204 6.65E205 4.12E205 3.38E205 3.27E205
95.00 3.50E204 1.20E204 9.93E205 6.45E205 4.10E205 3.39E205 3.26E205
105.00 3.04E204 1.11E204 9.31E205 6.28E205 4.17E205 3.49E205 3.33E205
120.00 2.69E204 1.05E204 8.90E205 6.25E205 4.36E205 3.72E205 3.54E205
135.00 2.52E204 1.03E204 8.89E205 6.43E205 4.63E205 3.96E205 3.70E205
150.00 2.43E204 1.03E204 8.96E205 6.61E205 4.86E205 4.16E205 3.85E205
165.00 2.39E204 1.04E204 9.05E205 6.77E205 5.04E205 4.31E205 3.96E205
180.00 2.37E204 1.04E204 9.09E205 6.83E205 5.11E205 4.37E205 4.01E205
total 8.73E201 5.72E201 5.28E201 4.31E201 3.25E201 2.65E201 2.37E201
rel ff 9.22E201 6.06E201 5.59E201 4.56E201 3.48E201 2.86E201 2.53E201
nrl ff 1.00E100 6.61E201 6.09E201 4.98E201 3.80E201 3.12E201 2.76E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Ytterbium (Z570)
0.00 3.65E102 3.69E102 3.85E102 3.83E102 3.83E102 3.82E102 3.82E102
0.01 3.65E102 3.69E102 3.85E102 3.83E102 3.82E102 3.82E102 3.82E102
0.02 3.65E102 3.69E102 3.85E102 3.83E102 3.82E102 3.82E102 3.81E102
0.04 3.66E102 3.69E102 3.85E102 3.82E102 3.82E102 3.81E102 3.80E102
0.06 3.66E102 3.69E102 3.85E102 3.82E102 3.81E102 3.80E102 3.77E102
0.10 3.65E102 3.69E102 3.85E102 3.80E102 3.77E102 3.75E102 3.69E102
0.20 3.65E102 3.68E102 3.82E102 3.71E102 3.63E102 3.58E102 3.39E102
0.30 3.65E102 3.68E102 3.79E102 3.58E102 3.44E102 3.36E102 3.07E102
0.40 3.64E102 3.67E102 3.75E102 3.43E102 3.24E102 3.13E102 2.77E102
0.50 3.63E102 3.66E102 3.70E102 3.28E102 3.04E102 2.91E102 2.48E102
0.60 3.63E102 3.65E102 3.63E102 3.12E102 2.85E102 2.70E102 2.21E102
0.70 3.62E102 3.63E102 3.57E102 2.97E102 2.67E102 2.50E102 1.97E102
0.80 3.61E102 3.62E102 3.50E102 2.83E102 2.49E102 2.30E102 1.75E102
1.00 3.58E102 3.58E102 3.36E102 2.55E102 2.16E102 1.96E102 1.39E102
1.20 3.55E102 3.54E102 3.21E102 2.29E102 1.87E102 1.66E102 1.10E102
1.50 3.50E102 3.46E102 3.01E102 1.94E102 1.50E102 1.30E102 7.96E101
1.70 3.46E102 3.41E102 2.87E102 1.73E102 1.30E102 1.10E102 6.46E101
2.00 3.39E102 3.33E102 2.67E102 1.46E102 1.05E102 8.72E101 4.81E101
2.50 3.27E102 3.19E102 2.36E102 1.11E102 7.53E101 6.05E101 3.14E101
3.00 3.15E102 3.04E102 2.08E102 8.56E101 5.48E101 4.34E101 2.26E101
3.50 3.03E102 2.90E102 1.83E102 6.66E101 4.10E101 3.24E101 1.76E101
4.00 2.92E102 2.76E102 1.61E102 5.27E101 3.18E101 2.52E101 1.41E101
5.00 2.69E102 2.50E102 1.25E102 3.47E101 2.14E101 1.69E101 8.88E100
6.00 2.47E102 2.25E102 9.77E101 2.47E101 1.59E101 1.22E101 5.36E100
7.00 2.27E102 2.02E102 7.71E101 1.88E101 1.21E101 8.96E100 3.33E100
8.00 2.08E102 1.81E102 6.15E101 1.48E101 9.02E100 6.49E100 2.28E100
9.00 1.91E102 1.62E102 4.95E101 1.19E101 6.59E100 4.68E100 1.73E100
10.00 1.74E102 1.45E102 4.05E101 9.59E100 4.82E100 3.43E100 1.40E100
12.50 1.36E102 1.10E102 2.66E101 5.54E100 2.47E100 1.79E100 8.69E201
15.00 1.03E102 8.44E101 1.94E101 3.29E100 1.61E100 1.16E100 5.00E201
17.50 7.80E101 6.51E101 1.50E101 2.11E100 1.18E100 8.34E201 2.81E201
20.00 6.01E101 5.06E101 1.17E101 1.49E100 8.72E201 5.95E201 1.68E201
22.50 4.74E101 3.97E101 9.02E100 1.12E100 6.22E201 4.12E201 1.11E201
25.00 3.84E101 3.16E101 6.82E100 8.79E201 4.33E201 2.82E201 8.03E202
27.50 3.18E101 2.56E101 5.14E100 6.91E201 3.01E201 1.95E201 6.24E202
30.00 2.68E101 2.11E101 3.91E100 5.41E201 2.13E201 1.39E201 5.04E202
35.00 1.98E101 1.52E101 2.42E100 3.25E201 1.18E201 7.89E202 3.42E202
40.00 1.51E101 1.15E101 1.68E100 1.97E201 7.56E202 5.18E202 2.31E202
45.00 1.15E101 8.83E100 1.27E100 1.25E201 5.40E202 3.75E202 1.53E202
50.00 8.67E100 6.80E100 9.98E201 8.43E202 4.10E202 2.84E202 1.01E202
55.00 6.50E100 5.19E100 7.89E201 6.05E202 3.19E202 2.19E202 6.66E203
60.00 4.86E100 3.92E100 6.22E201 4.61E202 2.52E202 1.70E202 4.50E203
65.00 3.65E100 2.96E100 4.89E201 3.68E202 2.02E202 1.33E202 3.13E203
70.00 2.77E100 2.25E100 3.86E201 3.07E202 1.64E202 1.06E202 2.27E203
75.00 2.14E100 1.74E100 3.09E201 2.64E202 1.36E202 8.56E203 1.73E203
80.00 1.69E100 1.38E100 2.53E201 2.33E202 1.15E202 7.11E203 1.38E203
85.00 1.38E100 1.12E100 2.12E201 2.12E202 9.94E203 6.06E203 1.15E203
90.00 1.16E100 9.43E201 1.84E201 1.96E202 8.83E203 5.32E203 9.96E204
95.00 1.01E100 8.20E201 1.64E201 1.85E202 8.02E203 4.77E203 8.89E204
105.00 8.34E201 6.79E201 1.41E201 1.72E202 6.97E203 4.08E203 7.56E204
120.00 7.47E201 6.09E201 1.31E201 1.65E202 6.16E203 3.53E203 6.52E204
135.00 7.44E201 6.08E201 1.32E201 1.63E202 5.75E203 3.24E203 5.98E204
150.00 7.65E201 6.26E201 1.37E201 1.62E202 5.52E203 3.08E203 5.67E204
165.00 7.84E201 6.42E201 1.41E201 1.62E202 5.39E203 2.99E203 5.52E204
180.00 7.91E201 6.48E201 1.43E201 1.62E202 5.35E203 2.96E203 5.47E204
total 1.09E102 9.05E101 2.38E101 5.39E100 3.23E100 2.50E100 1.26E100
rel ff 1.41E102 1.07E102 2.29E101 5.45E100 3.31E100 2.59E100 1.32E100
nrl ff 1.48E102 1.12E102 2.46E101 5.90E100 3.60E100 2.81E100 1.44E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Ytterbium (Z570)
0.00 3.82E102 3.82E102 3.82E102 3.81E102 3.81E102 3.81E102 3.81E102
0.01 3.81E102 3.81E102 3.81E102 3.81E102 3.81E102 3.80E102 3.80E102
0.02 3.81E102 3.80E102 3.80E102 3.80E102 3.79E102 3.78E102 3.77E102
0.04 3.78E102 3.77E102 3.76E102 3.75E102 3.73E102 3.71E102 3.70E102
0.06 3.75E102 3.71E102 3.70E102 3.68E102 3.64E102 3.60E102 3.57E102
0.10 3.64E102 3.56E102 3.54E102 3.49E102 3.41E102 3.34E102 3.30E102
0.20 3.28E102 3.09E102 3.06E102 2.95E102 2.80E102 2.69E102 2.61E102
0.30 2.91E102 2.65E102 2.60E102 2.46E102 2.26E102 2.11E102 2.01E102
0.40 2.56E102 2.25E102 2.19E102 2.03E102 1.81E102 1.64E102 1.53E102
0.50 2.24E102 1.90E102 1.83E102 1.66E102 1.44E102 1.28E102 1.18E102
0.60 1.95E102 1.60E102 1.53E102 1.36E102 1.15E102 1.01E102 9.28E101
0.70 1.70E102 1.35E102 1.28E102 1.13E102 9.30E101 8.03E101 7.30E101
0.80 1.48E102 1.14E102 1.08E102 9.34E101 7.57E101 6.43E101 5.79E101
1.00 1.13E102 8.30E101 7.77E101 6.55E101 5.12E101 4.24E101 3.75E101
1.20 8.73E101 6.13E101 5.70E101 4.72E101 3.62E101 2.98E101 2.63E101
1.50 6.03E101 4.04E101 3.73E101 3.06E101 2.38E101 2.04E101 1.88E101
1.70 4.80E101 3.17E101 2.92E101 2.41E101 1.91E101 1.69E101 1.62E101
2.00 3.53E101 2.34E101 2.17E101 1.81E101 1.46E101 1.29E101 1.23E101
2.50 2.34E101 1.63E101 1.52E101 1.27E101 9.61E100 7.36E100 5.92E100
3.00 1.72E101 1.21E101 1.12E101 9.09E100 6.15E100 3.95E100 2.66E100
3.50 1.31E101 8.66E100 7.90E100 6.14E100 3.89E100 2.39E100 1.58E100
4.00 9.97E100 5.96E100 5.34E100 4.00E100 2.57E100 1.77E100 1.35E100
5.00 5.66E100 2.89E100 2.54E100 1.88E100 1.41E100 1.36E100 1.50E100
6.00 3.32E100 1.74E100 1.54E100 1.19E100 9.47E201 9.45E201 1.06E100
7.00 2.17E100 1.30E100 1.18E100 9.36E201 6.76E201 5.09E201 4.08E201
8.00 1.57E100 1.04E100 9.55E201 7.58E201 4.72E201 2.60E201 1.48E201
9.00 1.21E100 8.01E201 7.33E201 5.63E201 3.16E201 1.50E201 7.41E202
10.00 9.58E201 5.83E201 5.23E201 3.84E201 2.09E201 1.03E201 5.48E202
12.50 5.23E201 2.42E201 2.07E201 1.41E201 8.80E202 6.81E202 6.21E202
15.00 2.77E201 1.17E201 9.93E202 6.91E202 5.10E202 5.32E202 6.60E202
17.50 1.56E201 7.28E202 6.35E202 4.70E202 3.59E202 3.48E202 3.82E202
20.00 9.91E202 5.40E202 4.86E202 3.77E202 2.67E202 1.97E202 1.54E202
22.50 6.96E202 4.28E202 3.91E202 3.09E202 1.94E202 1.08E202 6.18E203
25.00 5.26E202 3.37E202 3.08E202 2.38E202 1.34E202 6.21E203 2.91E203
27.50 4.13E202 2.57E202 2.32E202 1.72E202 8.86E203 3.75E203 1.65E203
30.00 3.30E202 1.91E202 1.69E202 1.18E202 5.69E203 2.36E203 1.06E203
35.00 2.11E202 1.00E202 8.44E203 5.25E203 2.27E203 9.69E204 4.84E204
40.00 1.31E202 5.15E203 4.16E203 2.34E203 9.36E204 4.17E204 2.32E204
45.00 7.97E203 2.70E203 2.12E203 1.11E203 4.24E204 1.95E204 1.17E204
50.00 4.84E203 1.47E203 1.13E203 5.69E204 2.12E204 1.01E204 6.44E205
55.00 3.00E203 8.45E204 6.44E204 3.22E204 1.24E204 6.44E205 4.47E205
60.00 1.93E203 5.25E204 4.00E204 2.04E204 8.54E205 4.98E205 3.86E205
65.00 1.30E203 3.53E204 2.71E204 1.43E204 6.56E205 4.29E205 3.67E205
70.00 9.31E204 2.59E204 2.01E204 1.11E204 5.55E205 3.99E205 3.67E205
75.00 7.10E204 2.06E204 1.62E204 9.29E205 5.01E205 3.83E205 3.67E205
80.00 5.72E204 1.74E204 1.39E204 8.25E205 4.71E205 3.72E205 3.62E205
85.00 4.83E204 1.54E204 1.24E204 7.64E205 4.55E205 3.66E205 3.55E205
90.00 4.25E204 1.41E204 1.15E204 7.29E205 4.48E205 3.65E205 3.52E205
95.00 3.85E204 1.32E204 1.09E204 7.05E205 4.45E205 3.65E205 3.50E205
105.00 3.34E204 1.22E204 1.02E204 6.83E205 4.50E205 3.74E205 3.56E205
120.00 2.95E204 1.14E204 9.71E205 6.77E205 4.68E205 3.97E205 3.76E205
135.00 2.76E204 1.12E204 9.66E205 6.94E205 4.95E205 4.21E205 3.93E205
150.00 2.66E204 1.12E204 9.71E205 7.11E205 5.18E205 4.41E205 4.08E205
165.00 2.61E204 1.12E204 9.79E205 7.26E205 5.36E205 4.56E205 4.19E205
180.00 2.60E204 1.13E204 9.83E205 7.32E205 5.43E205 4.63E205 4.24E205
total 9.08E201 5.95E201 5.49E201 4.48E201 3.38E201 2.76E201 2.46E201
rel ff 9.60E201 6.31E201 5.82E201 4.75E201 3.62E201 2.98E201 2.64E201
nrl ff 1.05E100 6.90E201 6.36E201 5.20E201 3.96E201 3.26E201 2.88E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Lutetium (Z571)
0.00 3.76E102 3.79E102 3.96E102 3.94E102 3.94E102 3.93E102 3.93E102
0.01 3.76E102 3.79E102 3.96E102 3.94E102 3.93E102 3.93E102 3.92E102
0.02 3.76E102 3.79E102 3.96E102 3.94E102 3.93E102 3.93E102 3.92E102
0.04 3.76E102 3.79E102 3.96E102 3.93E102 3.93E102 3.92E102 3.90E102
0.06 3.76E102 3.79E102 3.96E102 3.93E102 3.91E102 3.91E102 3.88E102
0.10 3.76E102 3.79E102 3.95E102 3.91E102 3.88E102 3.86E102 3.79E102
0.20 3.75E102 3.79E102 3.93E102 3.82E102 3.73E102 3.68E102 3.49E102
0.30 3.75E102 3.78E102 3.90E102 3.68E102 3.54E102 3.46E102 3.17E102
0.40 3.74E102 3.77E102 3.85E102 3.54E102 3.34E102 3.23E102 2.86E102
0.50 3.73E102 3.76E102 3.80E102 3.38E102 3.14E102 3.00E102 2.56E102
0.60 3.73E102 3.75E102 3.74E102 3.22E102 2.94E102 2.79E102 2.29E102
0.70 3.72E102 3.73E102 3.68E102 3.07E102 2.75E102 2.58E102 2.04E102
0.80 3.71E102 3.72E102 3.60E102 2.92E102 2.57E102 2.38E102 1.81E102
1.00 3.69E102 3.68E102 3.46E102 2.63E102 2.23E102 2.02E102 1.44E102
1.20 3.66E102 3.64E102 3.31E102 2.36E102 1.93E102 1.72E102 1.15E102
1.50 3.60E102 3.56E102 3.10E102 2.00E102 1.56E102 1.34E102 8.28E101
1.70 3.56E102 3.51E102 2.96E102 1.79E102 1.35E102 1.14E102 6.72E101
2.00 3.49E102 3.43E102 2.76E102 1.52E102 1.09E102 9.06E101 5.00E101
2.50 3.37E102 3.28E102 2.44E102 1.16E102 7.83E101 6.29E101 3.25E101
3.00 3.24E102 3.13E102 2.15E102 8.90E101 5.70E101 4.51E101 2.33E101
3.50 3.13E102 2.99E102 1.90E102 6.93E101 4.26E101 3.37E101 1.81E101
4.00 3.01E102 2.85E102 1.67E102 5.48E101 3.29E101 2.61E101 1.45E101
5.00 2.77E102 2.58E102 1.29E102 3.61E101 2.20E101 1.74E101 9.25E100
6.00 2.55E102 2.33E102 1.01E102 2.56E101 1.64E101 1.26E101 5.62E100
7.00 2.34E102 2.09E102 8.02E101 1.94E101 1.25E101 9.29E100 3.50E100
8.00 2.15E102 1.87E102 6.39E101 1.53E101 9.39E100 6.77E100 2.38E100
9.00 1.97E102 1.68E102 5.15E101 1.23E101 6.91E100 4.91E100 1.79E100
10.00 1.80E102 1.50E102 4.21E101 9.94E100 5.06E100 3.60E100 1.45E100
12.50 1.41E102 1.14E102 2.75E101 5.79E100 2.58E100 1.86E100 9.04E201
15.00 1.07E102 8.75E101 2.00E101 3.45E100 1.66E100 1.20E100 5.27E201
17.50 8.13E101 6.75E101 1.55E101 2.21E100 1.22E100 8.65E201 2.98E201
20.00 6.25E101 5.25E101 1.21E101 1.55E100 9.07E201 6.21E201 1.77E201
22.50 4.92E101 4.12E101 9.38E100 1.17E100 6.52E201 4.33E201 1.16E201
25.00 3.97E101 3.28E101 7.13E100 9.12E201 4.57E201 2.98E201 8.34E202
27.50 3.28E101 2.65E101 5.39E100 7.20E201 3.19E201 2.07E201 6.45E202
30.00 2.76E101 2.18E101 4.10E100 5.65E201 2.26E201 1.47E201 5.20E202
35.00 2.03E101 1.56E101 2.53E100 3.42E201 1.24E201 8.26E202 3.53E202
40.00 1.54E101 1.17E101 1.74E100 2.08E201 7.87E202 5.37E202 2.39E202
45.00 1.18E101 9.06E100 1.31E100 1.32E201 5.59E202 3.87E202 1.60E202
50.00 8.93E100 6.99E100 1.03E100 8.86E202 4.22E202 2.93E202 1.06E202
55.00 6.73E100 5.36E100 8.17E201 6.33E202 3.29E202 2.27E202 7.06E203
60.00 5.04E100 4.07E100 6.47E201 4.80E202 2.61E202 1.77E202 4.80E203
65.00 3.79E100 3.08E100 5.11E201 3.82E202 2.09E202 1.39E202 3.36E203
70.00 2.87E100 2.35E100 4.06E201 3.18E202 1.71E202 1.11E202 2.45E203
75.00 2.22E100 1.81E100 3.26E201 2.73E202 1.42E202 9.03E203 1.87E203
80.00 1.75E100 1.43E100 2.67E201 2.42E202 1.21E202 7.53E203 1.50E203
85.00 1.42E100 1.16E100 2.25E201 2.20E202 1.05E202 6.45E203 1.25E203
90.00 1.19E100 9.77E201 1.94E201 2.04E202 9.35E203 5.68E203 1.09E203
95.00 1.03E100 8.47E201 1.73E201 1.93E202 8.52E203 5.11E203 9.71E204
105.00 8.52E201 6.98E201 1.49E201 1.81E202 7.44E203 4.39E203 8.27E204
120.00 7.57E201 6.22E201 1.38E201 1.74E202 6.62E203 3.82E203 7.15E204
135.00 7.51E201 6.17E201 1.39E201 1.72E202 6.20E203 3.52E203 6.56E204
150.00 7.71E201 6.34E201 1.44E201 1.72E202 5.96E203 3.35E203 6.22E204
165.00 7.89E201 6.50E201 1.48E201 1.72E202 5.83E203 3.25E203 6.05E204
180.00 7.96E201 6.56E201 1.49E201 1.72E202 5.79E203 3.22E203 6.00E204
total 1.13E102 9.36E101 2.47E101 5.60E100 3.36E100 2.60E100 1.31E100
rel ff 1.47E102 1.11E102 2.38E101 5.66E100 3.44E100 2.69E100 1.37E100
nrl ff 1.53E102 1.17E102 2.55E101 6.15E100 3.75E100 2.93E100 1.50E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Lutetium (Z571)
0.00 3.93E102 3.92E102 3.92E102 3.92E102 3.92E102 3.92E102 3.91E102
0.01 3.92E102 3.92E102 3.92E102 3.92E102 3.91E102 3.91E102 3.91E102
0.02 3.92E102 3.91E102 3.91E102 3.91E102 3.90E102 3.89E102 3.88E102
0.04 3.89E102 3.87E102 3.87E102 3.86E102 3.84E102 3.82E102 3.81E102
0.06 3.85E102 3.82E102 3.81E102 3.79E102 3.75E102 3.71E102 3.68E102
0.10 3.75E102 3.66E102 3.64E102 3.59E102 3.51E102 3.44E102 3.40E102
0.20 3.38E102 3.19E102 3.15E102 3.05E102 2.89E102 2.77E102 2.70E102
0.30 3.00E102 2.74E102 2.69E102 2.54E102 2.34E102 2.18E102 2.08E102
0.40 2.64E102 2.33E102 2.26E102 2.10E102 1.87E102 1.70E102 1.59E102
0.50 2.32E102 1.97E102 1.90E102 1.72E102 1.49E102 1.33E102 1.23E102
0.60 2.02E102 1.66E102 1.59E102 1.41E102 1.20E102 1.05E102 9.63E101
0.70 1.76E102 1.40E102 1.33E102 1.17E102 9.66E101 8.35E101 7.59E101
0.80 1.54E102 1.19E102 1.12E102 9.70E101 7.86E101 6.69E101 6.04E101
1.00 1.17E102 8.62E101 8.07E101 6.81E101 5.33E101 4.41E101 3.90E101
1.20 9.07E101 6.38E101 5.93E101 4.91E101 3.76E101 3.08E101 2.72E101
1.50 6.27E101 4.20E101 3.88E101 3.18E101 2.46E101 2.09E101 1.93E101
1.70 4.99E101 3.29E101 3.03E101 2.49E101 1.97E101 1.74E101 1.65E101
2.00 3.66E101 2.42E101 2.23E101 1.86E101 1.50E101 1.34E101 1.28E101
2.50 2.42E101 1.67E101 1.56E101 1.30E101 9.96E100 7.75E100 6.33E100
3.00 1.77E101 1.24E101 1.16E101 9.43E100 6.43E100 4.17E100 2.83E100
3.50 1.35E101 9.02E100 8.26E100 6.44E100 4.09E100 2.50E100 1.64E100
4.00 1.03E101 6.27E100 5.62E100 4.23E100 2.70E100 1.82E100 1.35E100
5.00 5.92E100 3.04E100 2.67E100 1.98E100 1.46E100 1.38E100 1.50E100
6.00 3.48E100 1.80E100 1.60E100 1.22E100 9.78E201 9.91E201 1.13E100
7.00 2.26E100 1.33E100 1.21E100 9.58E201 7.02E201 5.46E201 4.54E201
8.00 1.63E100 1.07E100 9.84E201 7.82E201 4.94E201 2.80E201 1.63E201
9.00 1.25E100 8.33E201 7.64E201 5.90E201 3.34E201 1.60E201 7.90E202
10.00 9.93E201 6.14E201 5.52E201 4.08E201 2.22E201 1.08E201 5.60E202
12.50 5.48E201 2.58E201 2.21E201 1.50E201 9.24E202 6.91E202 6.05E202
15.00 2.92E201 1.23E201 1.04E201 7.23E202 5.28E202 5.44E202 6.69E202
17.50 1.65E201 7.55E202 6.55E202 4.81E202 3.68E202 3.64E202 4.09E202
20.00 1.04E201 5.54E202 4.96E202 3.84E202 2.74E202 2.09E202 1.70E202
22.50 7.23E202 4.38E202 4.00E202 3.15E202 2.01E202 1.16E202 6.83E203
25.00 5.43E202 3.47E202 3.17E202 2.46E202 1.41E202 6.65E203 3.19E203
27.50 4.26E202 2.66E202 2.41E202 1.80E202 9.40E203 4.02E203 1.77E203
30.00 3.40E202 1.99E202 1.77E202 1.25E202 6.10E203 2.53E203 1.13E203
35.00 2.18E202 1.06E202 8.98E203 5.65E203 2.46E203 1.05E203 5.16E204
40.00 1.37E202 5.51E203 4.48E203 2.55E203 1.03E203 4.56E204 2.50E204
45.00 8.42E203 2.92E203 2.30E203 1.22E203 4.67E204 2.15E204 1.28E204
50.00 5.16E203 1.59E203 1.23E203 6.25E204 2.35E204 1.12E204 7.08E205
55.00 3.22E203 9.23E204 7.05E204 3.54E204 1.37E204 7.11E205 4.90E205
60.00 2.08E203 5.75E204 4.39E204 2.25E204 9.42E205 5.48E205 4.22E205
65.00 1.41E203 3.88E204 2.98E204 1.58E204 7.22E205 4.70E205 3.99E205
70.00 1.01E203 2.85E204 2.22E204 1.22E204 6.10E205 4.35E205 3.98E205
75.00 7.75E204 2.26E204 1.78E204 1.02E204 5.49E205 4.17E205 3.97E205
80.00 6.26E204 1.91E204 1.53E204 9.06E205 5.14E205 4.04E205 3.90E205
85.00 5.30E204 1.69E204 1.37E204 8.38E205 4.95E205 3.96E205 3.83E205
90.00 4.66E204 1.55E204 1.27E204 7.98E205 4.87E205 3.94E205 3.78E205
95.00 4.22E204 1.45E204 1.20E204 7.71E205 4.82E205 3.93E205 3.75E205
105.00 3.67E204 1.34E204 1.12E204 7.44E205 4.86E205 4.01E205 3.80E205
120.00 3.24E204 1.25E204 1.06E204 7.34E205 5.02E205 4.23E205 4.00E205
135.00 3.03E204 1.22E204 1.05E204 7.49E205 5.29E205 4.47E205 4.17E205
150.00 2.92E204 1.22E204 1.05E204 7.65E205 5.51E205 4.67E205 4.32E205
165.00 2.86E204 1.22E204 1.06E204 7.80E205 5.69E205 4.83E205 4.44E205
180.00 2.84E204 1.22E204 1.06E204 7.86E205 5.77E205 4.89E205 4.49E205
total 9.44E201 6.19E201 5.70E201 4.66E201 3.51E201 2.86E201 2.56E201
rel ff 9.98E201 6.57E201 6.05E201 4.95E201 3.77E201 3.10E201 2.74E201
nrl ff 1.09E100 7.19E201 6.63E201 5.42E201 4.13E201 3.40E201 3.01E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Hafnium (Z572)
0.00 3.86E102 3.89E102 4.07E102 4.05E102 4.05E102 4.04E102 4.04E102
0.01 3.86E102 3.89E102 4.07E102 4.05E102 4.04E102 4.04E102 4.03E102
0.02 3.86E102 3.90E102 4.07E102 4.05E102 4.04E102 4.04E102 4.03E102
0.04 3.86E102 3.90E102 4.07E102 4.04E102 4.04E102 4.03E102 4.01E102
0.06 3.86E102 3.90E102 4.07E102 4.04E102 4.02E102 4.02E102 3.98E102
0.10 3.86E102 3.89E102 4.06E102 4.02E102 3.99E102 3.97E102 3.90E102
0.20 3.86E102 3.89E102 4.04E102 3.92E102 3.84E102 3.79E102 3.60E102
0.30 3.85E102 3.89E102 4.01E102 3.79E102 3.65E102 3.56E102 3.27E102
0.40 3.85E102 3.88E102 3.96E102 3.64E102 3.44E102 3.33E102 2.95E102
0.50 3.84E102 3.87E102 3.91E102 3.48E102 3.24E102 3.10E102 2.64E102
0.60 3.83E102 3.85E102 3.85E102 3.32E102 3.04E102 2.87E102 2.36E102
0.70 3.82E102 3.84E102 3.78E102 3.16E102 2.84E102 2.66E102 2.11E102
0.80 3.81E102 3.82E102 3.71E102 3.01E102 2.65E102 2.46E102 1.88E102
1.00 3.79E102 3.79E102 3.56E102 2.72E102 2.31E102 2.09E102 1.49E102
1.20 3.76E102 3.74E102 3.41E102 2.44E102 2.00E102 1.78E102 1.19E102
1.50 3.70E102 3.67E102 3.20E102 2.07E102 1.61E102 1.39E102 8.60E101
1.70 3.66E102 3.61E102 3.05E102 1.85E102 1.40E102 1.19E102 6.99E101
2.00 3.59E102 3.53E102 2.85E102 1.57E102 1.13E102 9.41E101 5.21E101
2.50 3.47E102 3.38E102 2.52E102 1.20E102 8.13E101 6.54E101 3.38E101
3.00 3.34E102 3.23E102 2.23E102 9.24E101 5.94E101 4.69E101 2.41E101
3.50 3.22E102 3.08E102 1.96E102 7.20E101 4.44E101 3.50E101 1.86E101
4.00 3.10E102 2.94E102 1.72E102 5.69E101 3.42E101 2.71E101 1.49E101
5.00 2.86E102 2.66E102 1.34E102 3.75E101 2.27E101 1.80E101 9.62E100
6.00 2.63E102 2.40E102 1.05E102 2.65E101 1.68E101 1.30E101 5.90E100
7.00 2.41E102 2.16E102 8.32E101 2.00E101 1.29E101 9.62E100 3.67E100
8.00 2.21E102 1.94E102 6.64E101 1.58E101 9.76E100 7.06E100 2.48E100
9.00 2.03E102 1.73E102 5.36E101 1.27E101 7.23E100 5.14E100 1.85E100
10.00 1.86E102 1.55E102 4.38E101 1.03E101 5.31E100 3.77E100 1.49E100
12.50 1.46E102 1.18E102 2.84E101 6.04E100 2.70E100 1.95E100 9.39E201
15.00 1.12E102 9.08E101 2.06E101 3.61E100 1.72E100 1.24E100 5.54E201
17.50 8.47E101 7.02E101 1.59E101 2.31E100 1.26E100 8.95E201 3.15E201
20.00 6.51E101 5.46E101 1.25E101 1.61E100 9.42E201 6.47E201 1.87E201
22.50 5.12E101 4.29E101 9.73E100 1.21E100 6.83E201 4.55E201 1.22E201
25.00 4.12E101 3.41E101 7.44E100 9.46E201 4.82E201 3.14E201 8.68E202
27.50 3.39E101 2.75E101 5.64E100 7.48E201 3.37E201 2.18E201 6.67E202
30.00 2.85E101 2.26E101 4.30E100 5.90E201 2.39E201 1.55E201 5.35E202
35.00 2.09E101 1.61E101 2.64E100 3.60E201 1.31E201 8.66E202 3.63E202
40.00 1.59E101 1.21E101 1.81E100 2.20E201 8.21E202 5.58E202 2.48E202
45.00 1.21E101 9.31E100 1.35E100 1.39E201 5.78E202 3.99E202 1.67E202
50.00 9.22E100 7.21E100 1.06E100 9.31E202 4.35E202 3.02E202 1.11E202
55.00 6.97E100 5.54E100 8.44E201 6.62E202 3.39E202 2.34E202 7.48E203
60.00 5.25E100 4.23E100 6.71E201 5.00E202 2.69E202 1.83E202 5.11E203
65.00 3.95E100 3.21E100 5.33E201 3.97E202 2.17E202 1.45E202 3.60E203
70.00 3.00E100 2.45E100 4.25E201 3.29E202 1.78E202 1.16E202 2.64E203
75.00 2.32E100 1.90E100 3.43E201 2.83E202 1.48E202 9.50E203 2.02E203
80.00 1.83E100 1.50E100 2.82E201 2.51E202 1.27E202 7.96E203 1.63E203
85.00 1.48E100 1.22E100 2.37E201 2.28E202 1.11E202 6.85E203 1.36E203
90.00 1.24E100 1.02E100 2.06E201 2.12E202 9.89E203 6.05E203 1.18E203
95.00 1.07E100 8.82E201 1.83E201 2.01E202 9.04E203 5.47E203 1.06E203
105.00 8.79E201 7.24E201 1.58E201 1.89E202 7.93E203 4.71E203 9.04E204
120.00 7.77E201 6.41E201 1.45E201 1.83E202 7.09E203 4.12E203 7.83E204
135.00 7.68E201 6.34E201 1.46E201 1.82E202 6.67E203 3.81E203 7.19E204
150.00 7.86E201 6.50E201 1.50E201 1.82E202 6.42E203 3.63E203 6.82E204
165.00 8.04E201 6.66E201 1.55E201 1.83E202 6.29E203 3.53E203 6.63E204
180.00 8.11E201 6.72E201 1.56E201 1.83E202 6.25E203 3.50E203 6.57E204
total 1.17E102 9.69E101 2.56E101 5.82E100 3.49E100 2.70E100 1.36E100
rel ff 1.53E102 1.16E102 2.47E101 5.88E100 3.57E100 2.79E100 1.43E100
nrl ff 1.59E102 1.21E102 2.65E101 6.39E100 3.90E100 3.05E100 1.56E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Hafnium (Z572)
0.00 4.04E102 4.03E102 4.03E102 4.03E102 4.03E102 4.03E102 4.02E102
0.01 4.03E102 4.03E102 4.03E102 4.03E102 4.02E102 4.02E102 4.02E102
0.02 4.03E102 4.02E102 4.02E102 4.02E102 4.01E102 4.00E102 3.99E102
0.04 4.00E102 3.98E102 3.98E102 3.97E102 3.95E102 3.93E102 3.91E102
0.06 3.96E102 3.93E102 3.92E102 3.90E102 3.85E102 3.82E102 3.79E102
0.10 3.85E102 3.77E102 3.75E102 3.70E102 3.62E102 3.55E102 3.50E102
0.20 3.48E102 3.29E102 3.25E102 3.14E102 2.98E102 2.86E102 2.78E102
0.30 3.09E102 2.83E102 2.77E102 2.63E102 2.42E102 2.25E102 2.15E102
0.40 2.73E102 2.41E102 2.34E102 2.17E102 1.93E102 1.76E102 1.64E102
0.50 2.39E102 2.03E102 1.96E102 1.78E102 1.55E102 1.37E102 1.27E102
0.60 2.09E102 1.71E102 1.64E102 1.47E102 1.24E102 1.09E102 9.99E101
0.70 1.82E102 1.45E102 1.38E102 1.21E102 1.00E102 8.67E101 7.89E101
0.80 1.59E102 1.23E102 1.16E102 1.01E102 8.17E101 6.96E101 6.28E101
1.00 1.22E102 8.95E101 8.38E101 7.08E101 5.54E101 4.59E101 4.06E101
1.20 9.41E101 6.64E101 6.16E101 5.11E101 3.91E101 3.20E101 2.81E101
1.50 6.52E101 4.37E101 4.03E101 3.30E101 2.55E101 2.15E101 1.97E101
1.70 5.19E101 3.41E101 3.14E101 2.58E101 2.04E101 1.78E101 1.69E101
2.00 3.81E101 2.50E101 2.31E101 1.92E101 1.55E101 1.38E101 1.32E101
2.50 2.50E101 1.72E101 1.60E101 1.34E101 1.03E101 8.14E100 6.77E100
3.00 1.82E101 1.28E101 1.19E101 9.75E100 6.71E100 4.41E100 3.03E100
3.50 1.39E101 9.38E100 8.60E100 6.74E100 4.29E100 2.62E100 1.70E100
4.00 1.07E101 6.57E100 5.91E100 4.46E100 2.83E100 1.87E100 1.36E100
5.00 6.19E100 3.20E100 2.81E100 2.08E100 1.52E100 1.41E100 1.50E100
6.00 3.65E100 1.87E100 1.66E100 1.27E100 1.01E100 1.03E100 1.19E100
7.00 2.36E100 1.37E100 1.24E100 9.80E201 7.27E201 5.84E201 5.04E201
8.00 1.69E100 1.10E100 1.01E100 8.05E201 5.17E201 3.01E201 1.82E201
9.00 1.30E100 8.65E201 7.94E201 6.16E201 3.52E201 1.70E201 8.50E202
10.00 1.03E100 6.44E201 5.81E201 4.31E201 2.35E201 1.13E201 5.77E202
12.50 5.74E201 2.74E201 2.35E201 1.61E201 9.72E202 7.01E202 5.90E202
15.00 3.08E201 1.30E201 1.10E201 7.57E202 5.46E202 5.54E202 6.73E202
17.50 1.74E201 7.83E202 6.77E202 4.94E202 3.77E202 3.79E202 4.35E202
20.00 1.09E201 5.69E202 5.08E202 3.90E202 2.81E202 2.21E202 1.87E202
22.50 7.51E202 4.49E202 4.09E202 3.21E202 2.08E202 1.24E202 7.57E203
25.00 5.61E202 3.56E202 3.26E202 2.54E202 1.47E202 7.11E203 3.49E203
27.50 4.39E202 2.76E202 2.50E202 1.88E202 9.93E203 4.30E203 1.92E203
30.00 3.51E202 2.08E202 1.85E202 1.32E202 6.51E203 2.72E203 1.20E203
35.00 2.26E202 1.12E202 9.54E203 6.07E203 2.67E203 1.13E203 5.49E204
40.00 1.43E202 5.89E203 4.81E203 2.77E203 1.12E203 4.97E204 2.69E204
45.00 8.89E203 3.14E203 2.48E203 1.33E203 5.15E204 2.36E204 1.39E204
50.00 5.49E203 1.73E203 1.34E203 6.86E204 2.59E204 1.24E204 7.77E205
55.00 3.45E203 1.01E203 7.70E204 3.90E204 1.52E204 7.84E205 5.38E205
60.00 2.24E203 6.29E204 4.82E204 2.48E204 1.04E204 6.02E205 4.61E205
65.00 1.53E203 4.26E204 3.28E204 1.74E204 7.95E205 5.14E205 4.34E205
70.00 1.10E203 3.13E204 2.44E204 1.34E204 6.69E205 4.74E205 4.31E205
75.00 8.46E204 2.49E204 1.96E204 1.12E204 6.01E205 4.53E205 4.29E205
80.00 6.84E204 2.10E204 1.68E204 9.95E205 5.61E205 4.38E205 4.21E205
85.00 5.80E204 1.86E204 1.50E204 9.18E205 5.40E205 4.29E205 4.12E205
90.00 5.11E204 1.70E204 1.39E204 8.73E205 5.29E205 4.25E205 4.06E205
95.00 4.63E204 1.59E204 1.31E204 8.42E205 5.23E205 4.23E205 4.02E205
105.00 4.03E204 1.46E204 1.22E204 8.10E205 5.25E205 4.30E205 4.06E205
120.00 3.56E204 1.36E204 1.15E204 7.95E205 5.39E205 4.51E205 4.26E205
135.00 3.32E204 1.33E204 1.14E204 8.08E205 5.65E205 4.75E205 4.43E205
150.00 3.19E204 1.32E204 1.14E204 8.23E205 5.88E205 4.95E205 4.58E205
165.00 3.13E204 1.32E204 1.15E204 8.37E205 6.06E205 5.12E205 4.70E205
180.00 3.11E204 1.32E204 1.15E204 8.43E205 6.13E205 5.18E205 4.75E205
total 9.80E201 6.42E201 5.92E201 4.84E201 3.65E201 2.97E201 2.66E201
rel ff 1.04E100 6.83E201 6.29E201 5.14E201 3.92E201 3.22E201 2.85E201
nrl ff 1.14E100 7.49E201 6.90E201 5.65E201 4.30E201 3.54E201 3.13E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Tantalum (Z573)
0.00 3.97E102 4.00E102 4.18E102 4.16E102 4.16E102 4.15E102 4.15E102
0.01 3.97E102 4.00E102 4.18E102 4.16E102 4.15E102 4.15E102 4.15E102
0.02 3.97E102 4.00E102 4.18E102 4.16E102 4.15E102 4.15E102 4.14E102
0.04 3.97E102 4.00E102 4.18E102 4.16E102 4.15E102 4.14E102 4.13E102
0.06 3.97E102 4.00E102 4.18E102 4.15E102 4.14E102 4.13E102 4.10E102
0.10 3.97E102 4.00E102 4.18E102 4.13E102 4.10E102 4.08E102 4.01E102
0.20 3.97E102 4.00E102 4.15E102 4.04E102 3.95E102 3.90E102 3.70E102
0.30 3.96E102 3.99E102 4.12E102 3.90E102 3.76E102 3.67E102 3.36E102
0.40 3.96E102 3.99E102 4.07E102 3.75E102 3.54E102 3.43E102 3.04E102
0.50 3.95E102 3.97E102 4.02E102 3.58E102 3.33E102 3.19E102 2.72E102
0.60 3.94E102 3.96E102 3.96E102 3.42E102 3.13E102 2.96E102 2.44E102
0.70 3.93E102 3.95E102 3.89E102 3.26E102 2.93E102 2.74E102 2.18E102
0.80 3.92E102 3.93E102 3.82E102 3.10E102 2.74E102 2.54E102 1.94E102
1.00 3.90E102 3.89E102 3.67E102 2.80E102 2.38E102 2.16E102 1.54E102
1.20 3.87E102 3.85E102 3.51E102 2.52E102 2.06E102 1.84E102 1.23E102
1.50 3.81E102 3.77E102 3.29E102 2.14E102 1.66E102 1.44E102 8.92E101
1.70 3.77E102 3.72E102 3.15E102 1.92E102 1.44E102 1.23E102 7.27E101
2.00 3.70E102 3.63E102 2.93E102 1.62E102 1.17E102 9.76E101 5.42E101
2.50 3.57E102 3.48E102 2.60E102 1.24E102 8.44E101 6.80E101 3.51E101
3.00 3.44E102 3.33E102 2.30E102 9.58E101 6.18E101 4.88E101 2.49E101
3.50 3.32E102 3.18E102 2.02E102 7.48E101 4.62E101 3.63E101 1.91E101
4.00 3.20E102 3.03E102 1.78E102 5.92E101 3.55E101 2.81E101 1.54E101
5.00 2.95E102 2.74E102 1.39E102 3.89E101 2.35E101 1.86E101 9.98E100
6.00 2.71E102 2.48E102 1.09E102 2.75E101 1.73E101 1.34E101 6.18E100
7.00 2.49E102 2.23E102 8.63E101 2.07E101 1.33E101 9.95E100 3.85E100
8.00 2.28E102 2.00E102 6.90E101 1.62E101 1.01E101 7.34E100 2.59E100
9.00 2.09E102 1.79E102 5.57E101 1.31E101 7.55E100 5.38E100 1.92E100
10.00 1.92E102 1.61E102 4.55E101 1.06E101 5.58E100 3.96E100 1.54E100
12.50 1.51E102 1.22E102 2.94E101 6.30E100 2.82E100 2.03E100 9.73E201
15.00 1.16E102 9.42E101 2.12E101 3.78E100 1.78E100 1.29E100 5.82E201
17.50 8.84E101 7.29E101 1.63E101 2.41E100 1.30E100 9.25E201 3.33E201
20.00 6.80E101 5.69E101 1.29E101 1.67E100 9.76E201 6.72E201 1.98E201
22.50 5.34E101 4.47E101 1.01E101 1.25E100 7.13E201 4.76E201 1.28E201
25.00 4.29E101 3.55E101 7.75E100 9.80E201 5.07E201 3.31E201 9.04E202
27.50 3.52E101 2.86E101 5.90E100 7.77E201 3.56E201 2.31E201 6.90E202
30.00 2.95E101 2.35E101 4.50E100 6.15E201 2.53E201 1.64E201 5.51E202
35.00 2.16E101 1.66E101 2.76E100 3.78E201 1.38E201 9.09E202 3.74E202
40.00 1.64E101 1.24E101 1.87E100 2.32E201 8.57E202 5.80E202 2.56E202
45.00 1.25E101 9.59E100 1.39E100 1.47E201 5.98E202 4.12E202 1.74E202
50.00 9.55E100 7.44E100 1.09E100 9.80E202 4.49E202 3.11E202 1.17E202
55.00 7.24E100 5.74E100 8.71E201 6.94E202 3.49E202 2.41E202 7.90E203
60.00 5.47E100 4.40E100 6.95E201 5.21E202 2.78E202 1.89E202 5.44E203
65.00 4.14E100 3.36E100 5.55E201 4.13E202 2.25E202 1.50E202 3.85E203
70.00 3.15E100 2.57E100 4.44E201 3.41E202 1.85E202 1.21E202 2.83E203
75.00 2.43E100 2.00E100 3.60E201 2.93E202 1.55E202 9.97E203 2.18E203
80.00 1.92E100 1.58E100 2.96E201 2.60E202 1.33E202 8.40E203 1.76E203
85.00 1.56E100 1.28E100 2.50E201 2.37E202 1.16E202 7.25E203 1.48E203
90.00 1.30E100 1.07E100 2.17E201 2.20E202 1.04E202 6.43E203 1.29E203
95.00 1.12E100 9.27E201 1.94E201 2.09E202 9.56E203 5.83E203 1.15E203
105.00 9.18E201 7.58E201 1.66E201 1.97E202 8.44E203 5.05E203 9.87E204
120.00 8.07E201 6.68E201 1.53E201 1.92E202 7.59E203 4.45E203 8.56E204
135.00 7.95E201 6.58E201 1.53E201 1.92E202 7.16E203 4.12E203 7.86E204
150.00 8.12E201 6.73E201 1.58E201 1.93E202 6.91E203 3.93E203 7.47E204
165.00 8.30E201 6.89E201 1.62E201 1.93E202 6.78E203 3.83E203 7.26E204
180.00 8.37E201 6.95E201 1.63E201 1.93E202 6.73E203 3.80E203 7.19E204
total 1.21E102 1.00E102 2.65E101 6.04E100 3.62E100 2.80E100 1.41E100
rel ff 1.58E102 1.20E102 2.56E101 6.10E100 3.71E100 2.90E100 1.48E100
nrl ff 1.65E102 1.25E102 2.76E101 6.65E100 4.06E100 3.18E100 1.63E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Tantalum (Z573)
0.00 4.15E102 4.15E102 4.15E102 4.14E102 4.14E102 4.14E102 4.13E102
0.01 4.14E102 4.14E102 4.14E102 4.14E102 4.13E102 4.13E102 4.13E102
0.02 4.14E102 4.13E102 4.13E102 4.13E102 4.12E102 4.11E102 4.10E102
0.04 4.11E102 4.09E102 4.09E102 4.08E102 4.06E102 4.04E102 4.02E102
0.06 4.08E102 4.04E102 4.03E102 4.00E102 3.96E102 3.92E102 3.90E102
0.10 3.96E102 3.88E102 3.86E102 3.80E102 3.72E102 3.65E102 3.60E102
0.20 3.58E102 3.39E102 3.34E102 3.23E102 3.07E102 2.95E102 2.87E102
0.30 3.19E102 2.91E102 2.86E102 2.71E102 2.49E102 2.33E102 2.22E102
0.40 2.81E102 2.48E102 2.41E102 2.24E102 2.00E102 1.82E102 1.70E102
0.50 2.47E102 2.10E102 2.03E102 1.84E102 1.60E102 1.42E102 1.31E102
0.60 2.16E102 1.77E102 1.70E102 1.52E102 1.28E102 1.13E102 1.04E102
0.70 1.88E102 1.50E102 1.43E102 1.25E102 1.04E102 9.00E101 8.20E101
0.80 1.64E102 1.27E102 1.20E102 1.04E102 8.48E101 7.24E101 6.54E101
1.00 1.26E102 9.29E101 8.70E101 7.35E101 5.77E101 4.78E101 4.22E101
1.20 9.76E101 6.90E101 6.41E101 5.32E101 4.07E101 3.32E101 2.91E101
1.50 6.78E101 4.55E101 4.20E101 3.43E101 2.64E101 2.22E101 2.01E101
1.70 5.40E101 3.55E101 3.27E101 2.68E101 2.10E101 1.83E101 1.73E101
2.00 3.96E101 2.59E101 2.39E101 1.98E101 1.59E101 1.42E101 1.37E101
2.50 2.59E101 1.77E101 1.64E101 1.37E101 1.06E101 8.54E100 7.22E100
3.00 1.88E101 1.32E101 1.23E101 1.01E101 7.00E100 4.67E100 3.26E100
3.50 1.44E101 9.73E100 8.94E100 7.04E100 4.50E100 2.74E100 1.78E100
4.00 1.11E101 6.89E100 6.21E100 4.70E100 2.98E100 1.93E100 1.37E100
5.00 6.47E100 3.37E100 2.96E100 2.19E100 1.58E100 1.43E100 1.49E100
6.00 3.82E100 1.95E100 1.72E100 1.31E100 1.04E100 1.07E100 1.25E100
7.00 2.46E100 1.41E100 1.27E100 1.00E100 7.52E201 6.23E201 5.58E201
8.00 1.76E100 1.13E100 1.04E100 8.26E201 5.39E201 3.25E201 2.03E201
9.00 1.34E100 8.95E201 8.23E201 6.40E201 3.70E201 1.82E201 9.21E202
10.00 1.07E100 6.74E201 6.10E201 4.55E201 2.49E201 1.19E201 5.99E202
12.50 6.00E201 2.91E201 2.51E201 1.72E201 1.02E201 7.12E202 5.75E202
15.00 3.25E201 1.37E201 1.16E201 7.96E202 5.66E202 5.63E202 6.72E202
17.50 1.83E201 8.14E202 7.02E202 5.07E202 3.87E202 3.93E202 4.60E202
20.00 1.14E201 5.84E202 5.19E202 3.96E202 2.88E202 2.34E202 2.06E202
22.50 7.82E202 4.59E202 4.17E202 3.27E202 2.14E202 1.32E202 8.39E203
25.00 5.80E202 3.65E202 3.34E202 2.61E202 1.53E202 7.61E203 3.84E203
27.50 4.52E202 2.85E202 2.59E202 1.95E202 1.05E202 4.60E203 2.08E203
30.00 3.61E202 2.16E202 1.93E202 1.39E202 6.94E203 2.91E203 1.29E203
35.00 2.34E202 1.18E202 1.01E202 6.50E203 2.89E203 1.22E203 5.84E204
40.00 1.49E202 6.28E203 5.15E203 3.00E203 1.23E203 5.40E204 2.89E204
45.00 9.36E203 3.38E203 2.68E203 1.45E203 5.67E204 2.59E204 1.51E204
50.00 5.83E203 1.87E203 1.45E203 7.52E204 2.86E204 1.36E204 8.51E205
55.00 3.69E203 1.09E203 8.41E204 4.28E204 1.68E204 8.64E205 5.89E205
60.00 2.42E203 6.87E204 5.27E204 2.72E204 1.15E204 6.61E205 5.04E205
65.00 1.65E203 4.66E204 3.60E204 1.91E204 8.74E205 5.63E205 4.72E205
70.00 1.20E203 3.43E204 2.68E204 1.48E204 7.34E205 5.17E205 4.67E205
75.00 9.21E204 2.73E204 2.15E204 1.23E204 6.58E205 4.93E205 4.64E205
80.00 7.47E204 2.30E204 1.84E204 1.09E204 6.13E205 4.75E205 4.54E205
85.00 6.34E204 2.04E204 1.65E204 1.01E204 5.88E205 4.64E205 4.44E205
90.00 5.59E204 1.87E204 1.52E204 9.55E205 5.75E205 4.59E205 4.37E205
95.00 5.07E204 1.75E204 1.44E204 9.19E205 5.67E205 4.56E205 4.32E205
105.00 4.42E204 1.60E204 1.33E204 8.82E205 5.67E205 4.61E205 4.34E205
120.00 3.90E204 1.49E204 1.26E204 8.62E205 5.79E205 4.81E205 4.53E205
135.00 3.64E204 1.45E204 1.24E204 8.72E205 6.05E205 5.05E205 4.70E205
150.00 3.49E204 1.44E204 1.23E204 8.86E205 6.27E205 5.26E205 4.85E205
165.00 3.42E204 1.43E204 1.24E204 9.00E205 6.45E205 5.42E205 4.98E205
180.00 3.40E204 1.44E204 1.24E204 9.06E205 6.52E205 5.49E205 5.04E205
total 1.02E100 6.67E201 6.14E201 5.02E201 3.79E201 3.09E201 2.76E201
rel ff 1.08E100 7.09E201 6.54E201 5.34E201 4.07E201 3.35E201 2.96E201
nrl ff 1.18E100 7.80E201 7.19E201 5.88E201 4.48E201 3.69E201 3.26E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Tungsten (Z574)
0.00 4.09E102 4.13E102 4.30E102 4.28E102 4.27E102 4.27E102 4.26E102
0.01 4.09E102 4.13E102 4.30E102 4.27E102 4.27E102 4.26E102 4.26E102
0.02 4.09E102 4.13E102 4.30E102 4.27E102 4.27E102 4.26E102 4.25E102
0.04 4.09E102 4.13E102 4.29E102 4.27E102 4.26E102 4.25E102 4.24E102
0.06 4.09E102 4.13E102 4.29E102 4.26E102 4.25E102 4.24E102 4.21E102
0.10 4.09E102 4.13E102 4.29E102 4.24E102 4.21E102 4.20E102 4.12E102
0.20 4.09E102 4.12E102 4.27E102 4.15E102 4.06E102 4.01E102 3.81E102
0.30 4.09E102 4.12E102 4.24E102 4.01E102 3.87E102 3.78E102 3.46E102
0.40 4.08E102 4.11E102 4.19E102 3.86E102 3.65E102 3.53E102 3.13E102
0.50 4.07E102 4.10E102 4.13E102 3.69E102 3.43E102 3.29E102 2.81E102
0.60 4.07E102 4.09E102 4.07E102 3.52E102 3.22E102 3.05E102 2.51E102
0.70 4.06E102 4.07E102 4.00E102 3.36E102 3.02E102 2.83E102 2.24E102
0.80 4.05E102 4.05E102 3.93E102 3.19E102 2.82E102 2.61E102 1.99E102
1.00 4.02E102 4.02E102 3.78E102 2.88E102 2.45E102 2.22E102 1.59E102
1.20 3.99E102 3.97E102 3.62E102 2.59E102 2.13E102 1.89E102 1.27E102
1.50 3.93E102 3.89E102 3.39E102 2.20E102 1.71E102 1.49E102 9.27E101
1.70 3.89E102 3.84E102 3.24E102 1.97E102 1.49E102 1.27E102 7.57E101
2.00 3.82E102 3.75E102 3.02E102 1.67E102 1.21E102 1.01E102 5.67E101
2.50 3.69E102 3.60E102 2.68E102 1.28E102 8.78E101 7.08E101 3.67E101
3.00 3.56E102 3.44E102 2.36E102 9.94E101 6.45E101 5.10E101 2.58E101
3.50 3.44E102 3.28E102 2.08E102 7.79E101 4.83E101 3.79E101 1.96E101
4.00 3.31E102 3.13E102 1.83E102 6.18E101 3.72E101 2.92E101 1.57E101
5.00 3.06E102 2.84E102 1.43E102 4.07E101 2.42E101 1.91E101 1.03E101
6.00 2.81E102 2.56E102 1.13E102 2.86E101 1.77E101 1.37E101 6.50E100
7.00 2.57E102 2.30E102 8.97E101 2.13E101 1.36E101 1.02E101 4.08E100
8.00 2.35E102 2.07E102 7.20E101 1.67E101 1.05E101 7.62E100 2.72E100
9.00 2.16E102 1.86E102 5.83E101 1.34E101 7.89E100 5.63E100 1.99E100
10.00 1.98E102 1.66E102 4.77E101 1.09E101 5.88E100 4.17E100 1.58E100
12.50 1.57E102 1.27E102 3.06E101 6.57E100 2.97E100 2.14E100 1.00E100
15.00 1.22E102 9.82E101 2.18E101 3.98E100 1.84E100 1.33E100 6.11E201
17.50 9.34E101 7.64E101 1.67E101 2.53E100 1.33E100 9.49E201 3.54E201
20.00 7.22E101 5.99E101 1.32E101 1.75E100 1.00E100 6.95E201 2.10E201
22.50 5.67E101 4.72E101 1.04E101 1.30E100 7.43E201 4.98E201 1.35E201
25.00 4.55E101 3.76E101 8.07E100 1.01E100 5.34E201 3.50E201 9.42E202
27.50 3.73E101 3.03E101 6.20E100 8.02E201 3.78E201 2.45E201 7.11E202
30.00 3.11E101 2.48E101 4.75E100 6.38E201 2.69E201 1.74E201 5.65E202
35.00 2.26E101 1.74E101 2.91E100 3.97E201 1.46E201 9.58E202 3.82E202
40.00 1.70E101 1.30E101 1.95E100 2.46E201 8.96E202 6.03E202 2.64E202
45.00 1.31E101 9.96E100 1.44E100 1.56E201 6.18E202 4.23E202 1.80E202
50.00 1.00E101 7.76E100 1.12E100 1.04E201 4.60E202 3.18E202 1.22E202
55.00 7.67E100 6.03E100 8.93E201 7.29E202 3.58E202 2.47E202 8.33E203
60.00 5.85E100 4.67E100 7.17E201 5.44E202 2.85E202 1.95E202 5.77E203
65.00 4.46E100 3.60E100 5.76E201 4.28E202 2.31E202 1.56E202 4.11E203
70.00 3.43E100 2.79E100 4.64E201 3.53E202 1.91E202 1.26E202 3.04E203
75.00 2.67E100 2.18E100 3.78E201 3.03E202 1.61E202 1.04E202 2.35E203
80.00 2.12E100 1.73E100 3.13E201 2.68E202 1.39E202 8.84E203 1.90E203
85.00 1.73E100 1.41E100 2.65E201 2.44E202 1.22E202 7.68E203 1.60E203
90.00 1.45E100 1.19E100 2.30E201 2.28E202 1.10E202 6.83E203 1.40E203
95.00 1.25E100 1.03E100 2.06E201 2.17E202 1.01E202 6.22E203 1.26E203
105.00 1.02E100 8.39E201 1.77E201 2.05E202 8.98E203 5.42E203 1.08E203
120.00 8.95E201 7.35E201 1.62E201 2.01E202 8.12E203 4.79E203 9.37E204
135.00 8.78E201 7.22E201 1.62E201 2.02E202 7.69E203 4.46E203 8.61E204
150.00 8.97E201 7.38E201 1.66E201 2.03E202 7.44E203 4.26E203 8.17E204
165.00 9.17E201 7.54E201 1.70E201 2.04E202 7.30E203 4.16E203 7.95E204
180.00 9.25E201 7.61E201 1.71E201 2.05E202 7.26E203 4.12E203 7.87E204
total 1.28E102 1.05E102 2.75E101 6.27E100 3.76E100 2.91E100 1.47E100
rel ff 1.64E102 1.24E102 2.65E101 6.33E100 3.85E100 3.01E100 1.54E100
nrl ff 1.71E102 1.30E102 2.86E101 6.91E100 4.22E100 3.30E100 1.69E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Tungsten (Z574)
0.00 4.26E102 4.26E102 4.26E102 4.26E102 4.25E102 4.25E102 4.25E102
0.01 4.26E102 4.25E102 4.25E102 4.25E102 4.25E102 4.24E102 4.24E102
0.02 4.25E102 4.25E102 4.25E102 4.24E102 4.23E102 4.22E102 4.21E102
0.04 4.23E102 4.21E102 4.20E102 4.19E102 4.17E102 4.15E102 4.14E102
0.06 4.19E102 4.15E102 4.14E102 4.12E102 4.07E102 4.04E102 4.01E102
0.10 4.07E102 3.99E102 3.97E102 3.91E102 3.83E102 3.76E102 3.71E102
0.20 3.69E102 3.49E102 3.45E102 3.33E102 3.17E102 3.04E102 2.95E102
0.30 3.28E102 3.00E102 2.94E102 2.79E102 2.57E102 2.39E102 2.28E102
0.40 2.90E102 2.55E102 2.48E102 2.31E102 2.06E102 1.87E102 1.75E102
0.50 2.54E102 2.16E102 2.09E102 1.90E102 1.65E102 1.47E102 1.36E102
0.60 2.22E102 1.82E102 1.75E102 1.56E102 1.32E102 1.17E102 1.07E102
0.70 1.94E102 1.54E102 1.47E102 1.29E102 1.08E102 9.35E101 8.54E101
0.80 1.69E102 1.31E102 1.24E102 1.08E102 8.81E101 7.55E101 6.84E101
1.00 1.30E102 9.64E101 9.04E101 7.66E101 6.03E101 5.00E101 4.43E101
1.20 1.01E102 7.20E101 6.70E101 5.56E101 4.26E101 3.46E101 3.02E101
1.50 7.07E101 4.77E101 4.40E101 3.60E101 2.74E101 2.27E101 2.04E101
1.70 5.65E101 3.72E101 3.42E101 2.79E101 2.17E101 1.86E101 1.73E101
2.00 4.14E101 2.69E101 2.47E101 2.04E101 1.63E101 1.45E101 1.39E101
2.50 2.68E101 1.80E101 1.67E101 1.39E101 1.09E101 8.99E100 7.85E100
3.00 1.93E101 1.34E101 1.25E101 1.03E101 7.27E100 5.01E100 3.62E100
3.50 1.47E101 1.00E101 9.24E100 7.34E100 4.75E100 2.91E100 1.89E100
4.00 1.14E101 7.23E100 6.54E100 5.00E100 3.15E100 1.99E100 1.36E100
5.00 6.76E100 3.59E100 3.16E100 2.33E100 1.65E100 1.42E100 1.40E100
6.00 4.02E100 2.04E100 1.80E100 1.36E100 1.07E100 1.10E100 1.29E100
7.00 2.58E100 1.44E100 1.29E100 1.01E100 7.71E201 6.72E201 6.37E201
8.00 1.82E100 1.15E100 1.05E100 8.33E201 5.58E201 3.57E201 2.39E201
9.00 1.39E100 9.18E201 8.43E201 6.60E201 3.89E201 1.98E201 1.04E201
10.00 1.10E100 7.03E201 6.39E201 4.81E201 2.65E201 1.26E201 6.26E202
12.50 6.26E201 3.12E201 2.70E201 1.86E201 1.08E201 7.13E202 5.39E202
15.00 3.44E201 1.46E201 1.23E201 8.42E202 5.86E202 5.64E202 6.50E202
17.50 1.94E201 8.46E202 7.26E202 5.20E202 3.94E202 4.05E202 4.84E202
20.00 1.20E201 5.97E202 5.27E202 3.98E202 2.93E202 2.48E202 2.31E202
22.50 8.13E202 4.65E202 4.21E202 3.28E202 2.19E202 1.42E202 9.55E203
25.00 5.98E202 3.71E202 3.39E202 2.65E202 1.59E202 8.19E203 4.30E203
27.50 4.64E202 2.92E202 2.66E202 2.02E202 1.10E202 4.93E203 2.26E203
30.00 3.70E202 2.24E202 2.01E202 1.46E202 7.39E203 3.10E203 1.37E203
35.00 2.41E202 1.24E202 1.07E202 6.99E203 3.13E203 1.30E203 6.12E204
40.00 1.55E202 6.69E203 5.52E203 3.26E203 1.35E203 5.85E204 3.07E204
45.00 9.83E203 3.63E203 2.90E203 1.59E203 6.24E204 2.84E204 1.63E204
50.00 6.18E203 2.02E203 1.58E203 8.23E204 3.16E204 1.50E204 9.33E205
55.00 3.95E203 1.19E203 9.17E204 4.71E204 1.85E204 9.52E205 6.47E205
60.00 2.60E203 7.50E204 5.77E204 2.99E204 1.26E204 7.27E205 5.52E205
65.00 1.79E203 5.10E204 3.94E204 2.10E204 9.61E205 6.16E205 5.15E205
70.00 1.30E203 3.76E204 2.94E204 1.62E204 8.05E205 5.64E205 5.07E205
75.00 1.00E203 3.00E204 2.37E204 1.36E204 7.20E205 5.36E205 5.03E205
80.00 8.15E204 2.53E204 2.02E204 1.20E204 6.69E205 5.16E205 4.90E205
85.00 6.93E204 2.24E204 1.81E204 1.10E204 6.40E205 5.03E205 4.79E205
90.00 6.12E204 2.05E204 1.67E204 1.04E204 6.25E205 4.95E205 4.69E205
95.00 5.55E204 1.92E204 1.57E204 1.00E204 6.15E205 4.91E205 4.63E205
105.00 4.84E204 1.75E204 1.46E204 9.61E205 6.12E205 4.94E205 4.63E205
120.00 4.28E204 1.63E204 1.37E204 9.34E205 6.22E205 5.13E205 4.80E205
135.00 3.99E204 1.58E204 1.35E204 9.42E205 6.47E205 5.37E205 4.98E205
150.00 3.82E204 1.56E204 1.34E204 9.55E205 6.69E205 5.58E205 5.14E205
165.00 3.74E204 1.56E204 1.34E204 9.68E205 6.87E205 5.75E205 5.28E205
180.00 3.72E204 1.56E204 1.34E204 9.74E205 6.95E205 5.83E205 5.34E205
total 1.06E100 6.92E201 6.37E201 5.21E201 3.93E201 3.20E201 2.86E201
rel ff 1.12E100 7.37E201 6.79E201 5.55E201 4.23E201 3.48E201 3.08E201
nrl ff 1.23E100 8.12E201 7.49E201 6.12E201 4.67E201 3.84E201 3.40E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Rhenium (Z575)
0.00 4.22E102 4.25E102 4.41E102 4.39E102 4.38E102 4.38E102 4.38E102
0.01 4.22E102 4.25E102 4.41E102 4.39E102 4.38E102 4.38E102 4.37E102
0.02 4.22E102 4.25E102 4.41E102 4.39E102 4.38E102 4.38E102 4.37E102
0.04 4.22E102 4.25E102 4.41E102 4.38E102 4.37E102 4.37E102 4.35E102
0.06 4.22E102 4.25E102 4.41E102 4.38E102 4.36E102 4.36E102 4.32E102
0.10 4.22E102 4.25E102 4.40E102 4.36E102 4.33E102 4.31E102 4.24E102
0.20 4.22E102 4.25E102 4.38E102 4.26E102 4.18E102 4.12E102 3.92E102
0.30 4.21E102 4.24E102 4.35E102 4.13E102 3.98E102 3.89E102 3.57E102
0.40 4.21E102 4.23E102 4.30E102 3.97E102 3.76E102 3.63E102 3.22E102
0.50 4.20E102 4.22E102 4.25E102 3.80E102 3.53E102 3.38E102 2.89E102
0.60 4.19E102 4.21E102 4.18E102 3.63E102 3.32E102 3.14E102 2.58E102
0.70 4.18E102 4.19E102 4.11E102 3.46E102 3.11E102 2.91E102 2.30E102
0.80 4.17E102 4.18E102 4.04E102 3.29E102 2.90E102 2.69E102 2.05E102
1.00 4.15E102 4.14E102 3.89E102 2.97E102 2.52E102 2.29E102 1.63E102
1.20 4.11E102 4.09E102 3.73E102 2.67E102 2.19E102 1.95E102 1.31E102
1.50 4.06E102 4.02E102 3.49E102 2.27E102 1.77E102 1.53E102 9.61E101
1.70 4.01E102 3.96E102 3.34E102 2.03E102 1.54E102 1.31E102 7.89E101
2.00 3.94E102 3.87E102 3.11E102 1.73E102 1.25E102 1.05E102 5.92E101
2.50 3.81E102 3.71E102 2.76E102 1.32E102 9.11E101 7.37E101 3.83E101
3.00 3.68E102 3.55E102 2.43E102 1.03E102 6.73E101 5.32E101 2.67E101
3.50 3.55E102 3.39E102 2.14E102 8.10E101 5.06E101 3.96E101 2.01E101
4.00 3.43E102 3.24E102 1.89E102 6.45E101 3.88E101 3.04E101 1.60E101
5.00 3.16E102 2.93E102 1.47E102 4.25E101 2.50E101 1.97E101 1.06E101
6.00 2.90E102 2.65E102 1.17E102 2.97E101 1.81E101 1.41E101 6.82E100
7.00 2.65E102 2.38E102 9.31E101 2.20E101 1.39E101 1.05E101 4.30E100
8.00 2.43E102 2.14E102 7.50E101 1.71E101 1.08E101 7.89E100 2.86E100
9.00 2.22E102 1.92E102 6.08E101 1.38E101 8.23E100 5.89E100 2.07E100
10.00 2.04E102 1.72E102 4.98E101 1.12E101 6.18E100 4.39E100 1.63E100
12.50 1.62E102 1.32E102 3.19E101 6.83E100 3.13E100 2.24E100 1.03E100
15.00 1.27E102 1.02E102 2.24E101 4.17E100 1.90E100 1.38E100 6.40E201
17.50 9.84E101 8.00E101 1.70E101 2.66E100 1.36E100 9.74E201 3.76E201
20.00 7.64E101 6.29E101 1.35E101 1.82E100 1.03E100 7.18E201 2.23E201
22.50 6.01E101 4.98E101 1.07E101 1.34E100 7.73E201 5.21E201 1.42E201
25.00 4.82E101 3.98E101 8.38E100 1.04E100 5.61E201 3.69E201 9.83E202
27.50 3.94E101 3.20E101 6.49E100 8.28E201 4.01E201 2.60E201 7.35E202
30.00 3.28E101 2.62E101 5.00E100 6.61E201 2.86E201 1.85E201 5.80E202
35.00 2.36E101 1.83E101 3.06E100 4.16E201 1.54E201 1.01E201 3.91E202
40.00 1.78E101 1.35E101 2.03E100 2.59E201 9.38E202 6.27E202 2.71E202
45.00 1.36E101 1.03E101 1.48E100 1.65E201 6.39E202 4.36E202 1.87E202
50.00 1.05E101 8.08E100 1.15E100 1.09E201 4.73E202 3.26E202 1.28E202
55.00 8.10E100 6.33E100 9.15E201 7.66E202 3.67E202 2.53E202 8.78E203
60.00 6.23E100 4.94E100 7.38E201 5.69E202 2.93E202 2.00E202 6.12E203
65.00 4.80E100 3.85E100 5.97E201 4.45E202 2.38E202 1.61E202 4.38E203
70.00 3.72E100 3.00E100 4.84E201 3.65E202 1.98E202 1.31E202 3.26E203
75.00 2.91E100 2.36E100 3.96E201 3.12E202 1.67E202 1.09E202 2.53E203
80.00 2.33E100 1.89E100 3.30E201 2.77E202 1.45E202 9.30E203 2.05E203
85.00 1.90E100 1.55E100 2.80E201 2.52E202 1.28E202 8.11E203 1.73E203
90.00 1.60E100 1.30E100 2.44E201 2.36E202 1.16E202 7.25E203 1.52E203
95.00 1.38E100 1.13E100 2.18E201 2.25E202 1.07E202 6.61E203 1.37E203
105.00 1.13E100 9.24E201 1.88E201 2.13E202 9.52E203 5.80E203 1.17E203
120.00 9.88E201 8.07E201 1.71E201 2.10E202 8.66E203 5.15E203 1.02E203
135.00 9.67E201 7.91E201 1.70E201 2.12E202 8.23E203 4.81E203 9.41E204
150.00 9.87E201 8.06E201 1.74E201 2.14E202 7.99E203 4.61E203 8.94E204
165.00 1.01E100 8.24E201 1.78E201 2.16E202 7.85E203 4.50E203 8.69E204
180.00 1.02E100 8.31E201 1.80E201 2.16E202 7.81E203 4.46E203 8.61E204
total 1.34E102 1.10E102 2.85E101 6.50E100 3.90E100 3.02E100 1.52E100
rel ff 1.70E102 1.28E102 2.75E101 6.56E100 3.99E100 3.12E100 1.60E100
nrl ff 1.78E102 1.35E102 2.97E101 7.18E100 4.39E100 3.43E100 1.76E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Rhenium (Z575)
0.00 4.37E102 4.37E102 4.37E102 4.37E102 4.37E102 4.36E102 4.36E102
0.01 4.37E102 4.37E102 4.37E102 4.36E102 4.36E102 4.36E102 4.35E102
0.02 4.37E102 4.36E102 4.36E102 4.35E102 4.35E102 4.34E102 4.33E102
0.04 4.34E102 4.32E102 4.32E102 4.30E102 4.28E102 4.26E102 4.25E102
0.06 4.30E102 4.26E102 4.25E102 4.23E102 4.19E102 4.15E102 4.12E102
0.10 4.19E102 4.10E102 4.08E102 4.03E102 3.94E102 3.87E102 3.82E102
0.20 3.80E102 3.59E102 3.55E102 3.43E102 3.26E102 3.13E102 3.04E102
0.30 3.38E102 3.09E102 3.03E102 2.87E102 2.64E102 2.46E102 2.35E102
0.40 2.98E102 2.63E102 2.55E102 2.37E102 2.11E102 1.92E102 1.80E102
0.50 2.61E102 2.22E102 2.14E102 1.95E102 1.69E102 1.51E102 1.40E102
0.60 2.28E102 1.88E102 1.80E102 1.61E102 1.37E102 1.21E102 1.11E102
0.70 1.99E102 1.59E102 1.52E102 1.34E102 1.11E102 9.70E101 8.89E101
0.80 1.74E102 1.36E102 1.28E102 1.12E102 9.15E101 7.86E101 7.14E101
1.00 1.34E102 9.99E101 9.38E101 7.97E101 6.29E101 5.23E101 4.63E101
1.20 1.05E102 7.50E101 6.98E101 5.82E101 4.46E101 3.61E101 3.14E101
1.50 7.37E101 4.99E101 4.60E101 3.76E101 2.85E101 2.33E101 2.07E101
1.70 5.90E101 3.89E101 3.57E101 2.91E101 2.24E101 1.89E101 1.74E101
2.00 4.32E101 2.79E101 2.57E101 2.10E101 1.66E101 1.47E101 1.41E101
2.50 2.78E101 1.84E101 1.71E101 1.42E101 1.12E101 9.43E100 8.47E100
3.00 1.98E101 1.37E101 1.27E101 1.05E101 7.55E100 5.36E100 4.00E100
3.50 1.51E101 1.03E101 9.55E100 7.63E100 4.99E100 3.09E100 2.02E100
4.00 1.17E101 7.57E100 6.88E100 5.29E100 3.33E100 2.06E100 1.37E100
5.00 7.05E100 3.81E100 3.36E100 2.48E100 1.72E100 1.42E100 1.34E100
6.00 4.23E100 2.14E100 1.88E100 1.41E100 1.10E100 1.13E100 1.32E100
7.00 2.70E100 1.47E100 1.32E100 1.03E100 7.91E201 7.19E201 7.19E201
8.00 1.89E100 1.16E100 1.06E100 8.42E201 5.77E201 3.90E201 2.78E201
9.00 1.43E100 9.41E201 8.64E201 6.78E201 4.08E201 2.15E201 1.16E201
10.00 1.13E100 7.32E201 6.67E201 5.06E201 2.81E201 1.33E201 6.60E202
12.50 6.52E201 3.34E201 2.90E201 2.00E201 1.15E201 7.18E202 5.11E202
15.00 3.63E201 1.55E201 1.31E201 8.92E202 6.07E202 5.65E202 6.29E202
17.50 2.05E201 8.82E202 7.54E202 5.34E202 4.02E202 4.17E202 5.07E202
20.00 1.26E201 6.10E202 5.36E202 4.02E202 2.97E202 2.62E202 2.56E202
22.50 8.46E202 4.72E202 4.26E202 3.30E202 2.24E202 1.52E202 1.08E202
25.00 6.18E202 3.78E202 3.45E202 2.69E202 1.64E202 8.79E203 4.81E203
27.50 4.76E202 2.99E202 2.73E202 2.09E202 1.15E202 5.27E203 2.46E203
30.00 3.79E202 2.32E202 2.09E202 1.54E202 7.85E203 3.31E203 1.46E203
35.00 2.48E202 1.31E202 1.13E202 7.48E203 3.39E203 1.40E203 6.43E204
40.00 1.61E202 7.11E203 5.90E203 3.53E203 1.47E203 6.33E204 3.25E204
45.00 1.03E202 3.89E203 3.12E203 1.73E203 6.85E204 3.10E204 1.76E204
50.00 6.54E203 2.18E203 1.71E203 9.01E204 3.48E204 1.66E204 1.02E204
55.00 4.21E203 1.29E203 9.99E204 5.16E204 2.04E204 1.05E204 7.09E205
60.00 2.79E203 8.17E204 6.30E204 3.29E204 1.39E204 7.99E205 6.05E205
65.00 1.93E203 5.58E204 4.32E204 2.31E204 1.06E204 6.74E205 5.60E205
70.00 1.41E203 4.12E204 3.22E204 1.78E204 8.83E205 6.16E205 5.50E205
75.00 1.09E203 3.28E204 2.59E204 1.49E204 7.87E205 5.83E205 5.44E205
80.00 8.88E204 2.78E204 2.22E204 1.31E204 7.30E205 5.59E205 5.29E205
85.00 7.56E204 2.45E204 1.98E204 1.21E204 6.97E205 5.44E205 5.16E205
90.00 6.69E204 2.25E204 1.83E204 1.14E204 6.79E205 5.35E205 5.04E205
95.00 6.07E204 2.10E204 1.72E204 1.10E204 6.67E205 5.29E205 4.96E205
105.00 5.30E204 1.92E204 1.59E204 1.05E204 6.60E205 5.30E205 4.94E205
120.00 4.68E204 1.78E204 1.49E204 1.01E204 6.68E205 5.47E205 5.09E205
135.00 4.36E204 1.72E204 1.46E204 1.02E204 6.92E205 5.70E205 5.27E205
150.00 4.18E204 1.70E204 1.45E204 1.03E204 7.14E205 5.92E205 5.45E205
165.00 4.09E204 1.69E204 1.45E204 1.04E204 7.33E205 6.11E205 5.60E205
180.00 4.06E204 1.69E204 1.45E204 1.05E204 7.41E205 6.18E205 5.67E205
total 1.09E100 7.17E201 6.61E201 5.40E201 4.08E201 3.32E201 2.96E201
rel ff 1.16E100 7.65E201 7.05E201 5.76E201 4.39E201 3.61E201 3.20E201
nrl ff 1.28E100 8.45E201 7.79E201 6.37E201 4.86E201 4.00E201 3.54E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Osmium (Z576)
0.00 4.35E102 4.38E102 4.53E102 4.51E102 4.50E102 4.50E102 4.49E102
0.01 4.35E102 4.38E102 4.53E102 4.50E102 4.50E102 4.49E102 4.49E102
0.02 4.35E102 4.38E102 4.53E102 4.50E102 4.50E102 4.49E102 4.48E102
0.04 4.35E102 4.38E102 4.53E102 4.50E102 4.49E102 4.49E102 4.47E102
0.06 4.35E102 4.37E102 4.52E102 4.49E102 4.48E102 4.47E102 4.44E102
0.10 4.34E102 4.37E102 4.52E102 4.47E102 4.44E102 4.43E102 4.35E102
0.20 4.34E102 4.37E102 4.50E102 4.38E102 4.29E102 4.24E102 4.03E102
0.30 4.34E102 4.37E102 4.46E102 4.24E102 4.09E102 4.00E102 3.67E102
0.40 4.33E102 4.36E102 4.42E102 4.08E102 3.86E102 3.74E102 3.31E102
0.50 4.32E102 4.34E102 4.36E102 3.91E102 3.63E102 3.48E102 2.97E102
0.60 4.32E102 4.33E102 4.30E102 3.73E102 3.41E102 3.23E102 2.65E102
0.70 4.31E102 4.32E102 4.23E102 3.55E102 3.19E102 2.99E102 2.37E102
0.80 4.30E102 4.30E102 4.15E102 3.38E102 2.98E102 2.76E102 2.11E102
1.00 4.27E102 4.26E102 4.00E102 3.05E102 2.59E102 2.35E102 1.68E102
1.20 4.24E102 4.21E102 3.83E102 2.74E102 2.25E102 2.00E102 1.35E102
1.50 4.18E102 4.14E102 3.59E102 2.33E102 1.82E102 1.58E102 9.96E101
1.70 4.13E102 4.08E102 3.43E102 2.09E102 1.58E102 1.35E102 8.20E101
2.00 4.06E102 3.99E102 3.20E102 1.78E102 1.30E102 1.09E102 6.18E101
2.50 3.94E102 3.83E102 2.83E102 1.37E102 9.45E101 7.67E101 4.00E101
3.00 3.81E102 3.67E102 2.50E102 1.07E102 7.02E101 5.55E101 2.76E101
3.50 3.67E102 3.50E102 2.20E102 8.41E101 5.28E101 4.13E101 2.06E101
4.00 3.54E102 3.34E102 1.94E102 6.71E101 4.05E101 3.16E101 1.64E101
5.00 3.27E102 3.03E102 1.52E102 4.43E101 2.58E101 2.03E101 1.10E101
6.00 3.00E102 2.73E102 1.20E102 3.08E101 1.85E101 1.44E101 7.14E100
7.00 2.74E102 2.46E102 9.65E101 2.27E101 1.42E101 1.08E101 4.54E100
8.00 2.50E102 2.21E102 7.80E101 1.76E101 1.11E101 8.17E100 3.00E100
9.00 2.29E102 1.98E102 6.34E101 1.41E101 8.56E100 6.14E100 2.15E100
10.00 2.10E102 1.78E102 5.20E101 1.16E101 6.48E100 4.60E100 1.67E100
12.50 1.68E102 1.37E102 3.31E101 7.10E100 3.29E100 2.35E100 1.06E100
15.00 1.33E102 1.06E102 2.30E101 4.37E100 1.97E100 1.42E100 6.69E201
17.50 1.03E102 8.35E101 1.74E101 2.79E100 1.40E100 1.00E100 3.97E201
20.00 8.07E101 6.60E101 1.38E101 1.90E100 1.06E100 7.41E201 2.37E201
22.50 6.36E101 5.25E101 1.10E101 1.39E100 8.02E201 5.43E201 1.50E201
25.00 5.10E101 4.19E101 8.69E100 1.08E100 5.89E201 3.88E201 1.03E201
27.50 4.16E101 3.38E101 6.78E100 8.55E201 4.23E201 2.75E201 7.60E202
30.00 3.45E101 2.76E101 5.25E100 6.85E201 3.03E201 1.96E201 5.96E202
35.00 2.47E101 1.91E101 3.21E100 4.36E201 1.63E201 1.06E201 4.00E202
40.00 1.85E101 1.40E101 2.11E100 2.74E201 9.82E202 6.54E202 2.79E202
45.00 1.42E101 1.07E101 1.52E100 1.74E201 6.62E202 4.50E202 1.94E202
50.00 1.10E101 8.41E100 1.17E100 1.15E201 4.86E202 3.34E202 1.33E202
55.00 8.53E100 6.63E100 9.37E201 8.05E202 3.76E202 2.59E202 9.22E203
60.00 6.62E100 5.22E100 7.59E201 5.94E202 3.01E202 2.06E202 6.47E203
65.00 5.14E100 4.10E100 6.17E201 4.63E202 2.45E202 1.66E202 4.66E203
70.00 4.01E100 3.22E100 5.03E201 3.79E202 2.04E202 1.36E202 3.48E203
75.00 3.17E100 2.56E100 4.14E201 3.23E202 1.74E202 1.14E202 2.72E203
80.00 2.54E100 2.06E100 3.46E201 2.86E202 1.51E202 9.76E203 2.21E203
85.00 2.09E100 1.69E100 2.95E201 2.60E202 1.34E202 8.55E203 1.87E203
90.00 1.76E100 1.43E100 2.58E201 2.44E202 1.21E202 7.67E203 1.64E203
95.00 1.53E100 1.24E100 2.31E201 2.33E202 1.12E202 7.02E203 1.48E203
105.00 1.25E100 1.01E100 1.99E201 2.22E202 1.01E202 6.18E203 1.28E203
120.00 1.09E100 8.84E201 1.81E201 2.19E202 9.23E203 5.53E203 1.11E203
135.00 1.06E100 8.63E201 1.79E201 2.22E202 8.80E203 5.18E203 1.03E203
150.00 1.08E100 8.79E201 1.83E201 2.25E202 8.56E203 4.97E203 9.76E204
165.00 1.11E100 8.98E201 1.87E201 2.27E202 8.43E203 4.86E203 9.49E204
180.00 1.12E100 9.06E201 1.88E201 2.28E202 8.38E203 4.82E203 9.40E204
total 1.41E102 1.16E102 2.95E101 6.74E100 4.04E100 3.13E100 1.58E100
rel ff 1.76E102 1.33E102 2.84E101 6.80E100 4.14E100 3.24E100 1.66E100
nrl ff 1.84E102 1.39E102 3.08E101 7.46E100 4.56E100 3.57E100 1.83E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Osmium (Z576)
0.00 4.49E102 4.49E102 4.49E102 4.49E102 4.48E102 4.48E102 4.48E102
0.01 4.49E102 4.48E102 4.48E102 4.48E102 4.48E102 4.47E102 4.47E102
0.02 4.48E102 4.48E102 4.47E102 4.47E102 4.46E102 4.45E102 4.44E102
0.04 4.46E102 4.44E102 4.43E102 4.42E102 4.40E102 4.38E102 4.36E102
0.06 4.42E102 4.38E102 4.37E102 4.34E102 4.30E102 4.26E102 4.23E102
0.10 4.30E102 4.21E102 4.19E102 4.14E102 4.05E102 3.98E102 3.93E102
0.20 3.90E102 3.69E102 3.65E102 3.53E102 3.35E102 3.21E102 3.13E102
0.30 3.47E102 3.18E102 3.11E102 2.95E102 2.71E102 2.53E102 2.41E102
0.40 3.06E102 2.70E102 2.63E102 2.44E102 2.17E102 1.98E102 1.86E102
0.50 2.69E102 2.28E102 2.20E102 2.01E102 1.74E102 1.56E102 1.45E102
0.60 2.35E102 1.93E102 1.85E102 1.66E102 1.41E102 1.25E102 1.15E102
0.70 2.05E102 1.64E102 1.56E102 1.38E102 1.15E102 1.01E102 9.23E101
0.80 1.79E102 1.40E102 1.32E102 1.15E102 9.48E101 8.17E101 7.44E101
1.00 1.39E102 1.03E102 9.72E101 8.28E101 6.56E101 5.47E101 4.84E101
1.20 1.09E102 7.80E101 7.27E101 6.07E101 4.66E101 3.77E101 3.26E101
1.50 7.67E101 5.22E101 4.81E101 3.93E101 2.96E101 2.40E101 2.10E101
1.70 6.15E101 4.06E101 3.73E101 3.03E101 2.31E101 1.93E101 1.75E101
2.00 4.51E101 2.90E101 2.66E101 2.17E101 1.70E101 1.50E101 1.43E101
2.50 2.89E101 1.89E101 1.74E101 1.44E101 1.14E101 9.86E100 9.08E100
3.00 2.04E101 1.39E101 1.29E101 1.07E101 7.82E100 5.72E100 4.39E100
3.50 1.54E101 1.06E101 9.84E100 7.91E100 5.24E100 3.28E100 2.16E100
4.00 1.20E101 7.90E100 7.20E100 5.58E100 3.51E100 2.13E100 1.39E100
5.00 7.35E100 4.04E100 3.57E100 2.64E100 1.80E100 1.42E100 1.28E100
6.00 4.44E100 2.24E100 1.96E100 1.47E100 1.14E100 1.15E100 1.34E100
7.00 2.83E100 1.51E100 1.35E100 1.04E100 8.13E201 7.66E201 8.00E201
8.00 1.97E100 1.18E100 1.08E100 8.51E201 5.97E201 4.25E201 3.21E201
9.00 1.48E100 9.63E201 8.85E201 6.97E201 4.28E201 2.33E201 1.31E201
10.00 1.16E100 7.61E201 6.95E201 5.31E201 2.97E201 1.42E201 7.00E202
12.50 6.78E201 3.56E201 3.10E201 2.16E201 1.22E201 7.25E202 4.89E202
15.00 3.83E201 1.65E201 1.40E201 9.45E202 6.31E202 5.67E202 6.09E202
17.50 2.17E201 9.20E202 7.84E202 5.51E202 4.11E202 4.28E202 5.26E202
20.00 1.32E201 6.26E202 5.47E202 4.06E202 3.03E202 2.76E202 2.82E202
22.50 8.82E202 4.80E202 4.31E202 3.33E202 2.29E202 1.62E202 1.22E202
25.00 6.38E202 3.84E202 3.50E202 2.73E202 1.70E202 9.42E203 5.36E203
27.50 4.90E202 3.07E202 2.80E202 2.15E202 1.21E202 5.64E203 2.68E203
30.00 3.89E202 2.40E202 2.17E202 1.60E202 8.31E203 3.53E203 1.56E203
35.00 2.55E202 1.37E202 1.19E202 7.99E203 3.65E203 1.50E203 6.77E204
40.00 1.67E202 7.55E203 6.30E203 3.81E203 1.60E203 6.84E204 3.45E204
45.00 1.08E202 4.17E203 3.36E203 1.88E203 7.52E204 3.38E204 1.90E204
50.00 6.91E203 2.35E203 1.85E203 9.83E204 3.83E204 1.82E204 1.11E204
55.00 4.48E203 1.40E203 1.09E203 5.65E204 2.25E204 1.15E204 7.75E205
60.00 2.98E203 8.89E204 6.87E204 3.60E204 1.53E204 8.78E205 6.61E205
65.00 2.08E203 6.09E204 4.72E204 2.53E204 1.16E204 7.37E205 6.09E205
70.00 1.52E203 4.51E204 3.53E204 1.96E204 9.68E205 6.71E205 5.96E205
75.00 1.18E203 3.59E204 2.84E204 1.63E204 8.61E205 6.35E205 5.89E205
80.00 9.65E204 3.04E204 2.43E204 1.44E204 7.97E205 6.06E205 5.70E205
85.00 8.23E204 2.69E204 2.17E204 1.32E204 7.59E205 5.89E205 5.56E205
90.00 7.29E204 2.46E204 2.00E204 1.25E204 7.38E205 5.77E205 5.41E205
95.00 6.63E204 2.30E204 1.89E204 1.20E204 7.23E205 5.70E205 5.32E205
105.00 5.79E204 2.10E204 1.74E204 1.14E204 7.13E205 5.68E205 5.27E205
120.00 5.12E204 1.94E204 1.63E204 1.10E204 7.18E205 5.83E205 5.41E205
135.00 4.77E204 1.87E204 1.59E204 1.10E204 7.41E205 6.07E205 5.59E205
150.00 4.57E204 1.84E204 1.57E204 1.11E204 7.63E205 6.29E205 5.77E205
165.00 4.47E204 1.83E204 1.57E204 1.12E204 7.82E205 6.48E205 5.94E205
180.00 4.44E204 1.83E204 1.57E204 1.13E204 7.90E205 6.57E205 6.02E205
total 1.13E100 7.44E201 6.85E201 5.60E201 4.22E201 3.44E201 3.07E201
rel ff 1.20E100 7.93E201 7.31E201 5.98E201 4.56E201 3.75E201 3.32E201
nrl ff 1.33E100 8.79E201 8.10E201 6.63E201 5.05E201 4.16E201 3.68E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Iridium (Z577)
0.00 4.47E102 4.50E102 4.65E102 4.62E102 4.62E102 4.62E102 4.61E102
0.01 4.47E102 4.50E102 4.64E102 4.62E102 4.62E102 4.61E102 4.61E102
0.02 4.47E102 4.50E102 4.64E102 4.62E102 4.61E102 4.61E102 4.60E102
0.04 4.47E102 4.50E102 4.64E102 4.62E102 4.61E102 4.60E102 4.58E102
0.06 4.47E102 4.50E102 4.64E102 4.61E102 4.60E102 4.59E102 4.56E102
0.10 4.47E102 4.50E102 4.64E102 4.59E102 4.56E102 4.54E102 4.47E102
0.20 4.47E102 4.50E102 4.61E102 4.49E102 4.40E102 4.35E102 4.14E102
0.30 4.47E102 4.49E102 4.58E102 4.35E102 4.20E102 4.10E102 3.77E102
0.40 4.46E102 4.48E102 4.53E102 4.19E102 3.97E102 3.84E102 3.40E102
0.50 4.45E102 4.47E102 4.47E102 4.01E102 3.73E102 3.57E102 3.05E102
0.60 4.45E102 4.46E102 4.41E102 3.83E102 3.50E102 3.32E102 2.73E102
0.70 4.44E102 4.44E102 4.34E102 3.65E102 3.28E102 3.07E102 2.43E102
0.80 4.42E102 4.43E102 4.26E102 3.48E102 3.07E102 2.84E102 2.17E102
1.00 4.40E102 4.39E102 4.10E102 3.14E102 2.66E102 2.42E102 1.73E102
1.20 4.36E102 4.34E102 3.94E102 2.82E102 2.31E102 2.06E102 1.40E102
1.50 4.30E102 4.26E102 3.69E102 2.39E102 1.87E102 1.62E102 1.03E102
1.70 4.26E102 4.20E102 3.52E102 2.15E102 1.63E102 1.40E102 8.51E101
2.00 4.19E102 4.11E102 3.28E102 1.83E102 1.34E102 1.12E102 6.44E101
2.50 4.06E102 3.95E102 2.91E102 1.41E102 9.80E101 7.97E101 4.17E101
3.00 3.93E102 3.78E102 2.56E102 1.10E102 7.30E101 5.78E101 2.86E101
3.50 3.79E102 3.61E102 2.26E102 8.73E101 5.51E101 4.30E101 2.12E101
4.00 3.65E102 3.44E102 1.99E102 6.99E101 4.22E101 3.29E101 1.68E101
5.00 3.37E102 3.12E102 1.56E102 4.61E101 2.67E101 2.09E101 1.13E101
6.00 3.09E102 2.82E102 1.24E102 3.20E101 1.90E101 1.48E101 7.45E100
7.00 2.82E102 2.53E102 9.99E101 2.35E101 1.46E101 1.11E101 4.77E100
8.00 2.57E102 2.27E102 8.10E101 1.81E101 1.15E101 8.45E100 3.15E100
9.00 2.35E102 2.04E102 6.60E101 1.45E101 8.90E100 6.40E100 2.24E100
10.00 2.16E102 1.84E102 5.42E101 1.19E101 6.79E100 4.82E100 1.72E100
12.50 1.74E102 1.42E102 3.44E101 7.37E100 3.45E100 2.47E100 1.09E100
15.00 1.38E102 1.11E102 2.37E101 4.58E100 2.04E100 1.47E100 6.98E201
17.50 1.09E102 8.71E101 1.78E101 2.92E100 1.44E100 1.03E100 4.20E201
20.00 8.50E101 6.92E101 1.41E101 1.98E100 1.09E100 7.65E201 2.51E201
22.50 6.71E101 5.51E101 1.13E101 1.44E100 8.32E201 5.65E201 1.58E201
25.00 5.38E101 4.41E101 8.99E100 1.11E100 6.16E201 4.07E201 1.07E201
27.50 4.38E101 3.56E101 7.06E100 8.83E201 4.46E201 2.90E201 7.88E202
30.00 3.63E101 2.90E101 5.49E100 7.10E201 3.21E201 2.07E201 6.13E202
35.00 2.59E101 2.00E101 3.36E100 4.56E201 1.73E201 1.12E201 4.10E202
40.00 1.93E101 1.46E101 2.20E100 2.88E201 1.03E201 6.82E202 2.87E202
45.00 1.48E101 1.11E101 1.57E100 1.84E201 6.87E202 4.64E202 2.00E202
50.00 1.15E101 8.74E100 1.20E100 1.22E201 5.01E202 3.43E202 1.39E202
55.00 8.98E100 6.93E100 9.60E201 8.46E202 3.86E202 2.66E202 9.68E203
60.00 7.02E100 5.49E100 7.79E201 6.22E202 3.09E202 2.12E202 6.83E203
65.00 5.49E100 4.35E100 6.36E201 4.82E202 2.53E202 1.71E202 4.95E203
70.00 4.32E100 3.45E100 5.22E201 3.93E202 2.11E202 1.41E202 3.72E203
75.00 3.43E100 2.75E100 4.32E201 3.34E202 1.80E202 1.19E202 2.91E203
80.00 2.77E100 2.23E100 3.63E201 2.95E202 1.57E202 1.02E202 2.38E203
85.00 2.28E100 1.84E100 3.10E201 2.69E202 1.40E202 8.99E203 2.02E203
90.00 1.93E100 1.56E100 2.71E201 2.52E202 1.27E202 8.10E203 1.78E203
95.00 1.68E100 1.35E100 2.43E201 2.41E202 1.18E202 7.44E203 1.60E203
105.00 1.37E100 1.11E100 2.10E201 2.30E202 1.07E202 6.59E203 1.39E203
120.00 1.19E100 9.65E201 1.91E201 2.29E202 9.81E203 5.92E203 1.21E203
135.00 1.16E100 9.40E201 1.89E201 2.33E202 9.39E203 5.56E203 1.12E203
150.00 1.18E100 9.55E201 1.92E201 2.37E202 9.15E203 5.35E203 1.06E203
165.00 1.21E100 9.75E201 1.96E201 2.39E202 9.02E203 5.24E203 1.03E203
180.00 1.22E100 9.84E201 1.97E201 2.40E202 8.98E203 5.20E203 1.02E203
total 1.48E102 1.21E102 3.05E101 6.98E100 4.19E100 3.24E100 1.63E100
rel ff 1.82E102 1.37E102 2.94E101 7.04E100 4.29E100 3.35E100 1.72E100
nrl ff 1.90E102 1.44E102 3.20E101 7.74E100 4.73E100 3.71E100 1.90E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Iridium (Z577)
0.00 4.61E102 4.60E102 4.60E102 4.60E102 4.60E102 4.60E102 4.59E102
0.01 4.60E102 4.60E102 4.60E102 4.60E102 4.59E102 4.59E102 4.59E102
0.02 4.60E102 4.59E102 4.59E102 4.59E102 4.58E102 4.57E102 4.56E102
0.04 4.57E102 4.55E102 4.55E102 4.53E102 4.51E102 4.49E102 4.48E102
0.06 4.53E102 4.49E102 4.48E102 4.46E102 4.41E102 4.37E102 4.34E102
0.10 4.42E102 4.33E102 4.30E102 4.25E102 4.16E102 4.09E102 4.04E102
0.20 4.01E102 3.80E102 3.75E102 3.62E102 3.44E102 3.30E102 3.21E102
0.30 3.57E102 3.26E102 3.20E102 3.03E102 2.79E102 2.60E102 2.48E102
0.40 3.15E102 2.77E102 2.70E102 2.50E102 2.23E102 2.04E102 1.91E102
0.50 2.76E102 2.35E102 2.26E102 2.06E102 1.79E102 1.61E102 1.49E102
0.60 2.41E102 1.99E102 1.90E102 1.70E102 1.45E102 1.29E102 1.19E102
0.70 2.11E102 1.69E102 1.61E102 1.42E102 1.19E102 1.04E102 9.58E101
0.80 1.85E102 1.44E102 1.37E102 1.19E102 9.83E101 8.49E101 7.74E101
1.00 1.43E102 1.07E102 1.01E102 8.60E101 6.83E101 5.70E101 5.05E101
1.20 1.12E102 8.11E101 7.56E101 6.33E101 4.86E101 3.92E101 3.39E101
1.50 7.97E101 5.44E101 5.03E101 4.10E101 3.08E101 2.47E101 2.14E101
1.70 6.41E101 4.24E101 3.89E101 3.15E101 2.39E101 1.97E101 1.77E101
2.00 4.70E101 3.01E101 2.76E101 2.24E101 1.75E101 1.53E101 1.45E101
2.50 2.99E101 1.93E101 1.78E101 1.47E101 1.17E101 1.03E101 9.66E100
3.00 2.10E101 1.42E101 1.32E101 1.09E101 8.09E100 6.08E100 4.80E100
3.50 1.58E101 1.09E101 1.01E101 8.19E100 5.48E100 3.48E100 2.31E100
4.00 1.24E101 8.23E100 7.53E100 5.87E100 3.69E100 2.22E100 1.42E100
5.00 7.64E100 4.27E100 3.78E100 2.80E100 1.88E100 1.43E100 1.23E100
6.00 4.65E100 2.34E100 2.05E100 1.53E100 1.17E100 1.17E100 1.35E100
7.00 2.96E100 1.55E100 1.38E100 1.06E100 8.35E201 8.11E201 8.80E201
8.00 2.04E100 1.21E100 1.09E100 8.63E201 6.16E201 4.60E201 3.67E201
9.00 1.52E100 9.86E201 9.06E201 7.14E201 4.47E201 2.52E201 1.47E201
10.00 1.20E100 7.89E201 7.22E201 5.55E201 3.14E201 1.51E201 7.47E202
12.50 7.05E201 3.78E201 3.31E201 2.32E201 1.29E201 7.36E202 4.72E202
15.00 4.02E201 1.75E201 1.48E201 1.00E201 6.57E202 5.69E202 5.90E202
17.50 2.29E201 9.62E202 8.17E202 5.69E202 4.21E202 4.39E202 5.42E202
20.00 1.39E201 6.43E202 5.60E202 4.12E202 3.08E202 2.90E202 3.07E202
22.50 9.19E202 4.89E202 4.37E202 3.35E202 2.34E202 1.73E202 1.36E202
25.00 6.60E202 3.91E202 3.56E202 2.77E202 1.75E202 1.01E202 5.97E203
27.50 5.04E202 3.14E202 2.87E202 2.21E202 1.26E202 6.02E203 2.93E203
30.00 3.99E202 2.47E202 2.24E202 1.67E202 8.77E203 3.77E203 1.67E203
35.00 2.62E202 1.44E202 1.26E202 8.50E203 3.92E203 1.60E203 7.15E204
40.00 1.73E202 7.99E203 6.70E203 4.11E203 1.74E203 7.38E204 3.67E204
45.00 1.13E202 4.45E203 3.61E203 2.04E203 8.23E204 3.68E204 2.04E204
50.00 7.28E203 2.53E203 2.00E203 1.07E203 4.21E204 2.00E204 1.21E204
55.00 4.76E203 1.51E203 1.18E203 6.19E204 2.47E204 1.27E204 8.46E205
60.00 3.19E203 9.65E204 7.49E204 3.95E204 1.68E204 9.62E205 7.21E205
65.00 2.23E203 6.63E204 5.16E204 2.78E204 1.27E204 8.06E205 6.62E205
70.00 1.64E203 4.92E204 3.86E204 2.15E204 1.06E204 7.31E205 6.46E205
75.00 1.28E203 3.93E204 3.11E204 1.79E204 9.41E205 6.90E205 6.37E205
80.00 1.05E203 3.33E204 2.66E204 1.58E204 8.70E205 6.58E205 6.15E205
85.00 8.95E204 2.94E204 2.37E204 1.44E204 8.26E205 6.38E205 5.99E205
90.00 7.94E204 2.69E204 2.19E204 1.36E204 8.02E205 6.23E205 5.82E205
95.00 7.22E204 2.51E204 2.06E204 1.30E204 7.84E205 6.14E205 5.71E205
105.00 6.32E204 2.29E204 1.90E204 1.24E204 7.70E205 6.10E205 5.63E205
120.00 5.59E204 2.11E204 1.77E204 1.19E204 7.72E205 6.22E205 5.75E205
135.00 5.21E204 2.04E204 1.73E204 1.19E204 7.93E205 6.46E205 5.93E205
150.00 4.98E204 2.00E204 1.70E204 1.19E204 8.15E205 6.68E205 6.12E205
165.00 4.87E204 1.99E204 1.70E204 1.21E204 8.34E205 6.88E205 6.30E205
180.00 4.84E204 1.99E204 1.70E204 1.21E204 8.43E205 6.97E205 6.38E205
total 1.18E100 7.70E201 7.10E201 5.80E201 4.38E201 3.56E201 3.18E201
rel ff 1.25E100 8.23E201 7.58E201 6.20E201 4.73E201 3.89E201 3.44E201
nrl ff 1.39E100 9.14E201 8.43E201 6.89E201 5.26E201 4.33E201 3.83E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Platinum (Z578)
0.00 4.60E102 4.63E102 4.76E102 4.74E102 4.74E102 4.73E102 4.73E102
0.01 4.60E102 4.63E102 4.76E102 4.74E102 4.73E102 4.73E102 4.72E102
0.02 4.60E102 4.63E102 4.76E102 4.74E102 4.73E102 4.73E102 4.72E102
0.04 4.60E102 4.63E102 4.76E102 4.74E102 4.73E102 4.72E102 4.70E102
0.06 4.60E102 4.63E102 4.76E102 4.73E102 4.72E102 4.71E102 4.67E102
0.10 4.60E102 4.63E102 4.76E102 4.71E102 4.68E102 4.66E102 4.58E102
0.20 4.60E102 4.63E102 4.73E102 4.61E102 4.52E102 4.46E102 4.25E102
0.30 4.60E102 4.62E102 4.70E102 4.47E102 4.31E102 4.21E102 3.87E102
0.40 4.59E102 4.61E102 4.65E102 4.30E102 4.08E102 3.94E102 3.49E102
0.50 4.58E102 4.60E102 4.59E102 4.12E102 3.83E102 3.67E102 3.13E102
0.60 4.58E102 4.59E102 4.52E102 3.94E102 3.60E102 3.41E102 2.80E102
0.70 4.56E102 4.57E102 4.45E102 3.75E102 3.37E102 3.16E102 2.50E102
0.80 4.55E102 4.55E102 4.37E102 3.57E102 3.15E102 2.91E102 2.23E102
1.00 4.53E102 4.51E102 4.21E102 3.22E102 2.73E102 2.48E102 1.78E102
1.20 4.49E102 4.46E102 4.04E102 2.89E102 2.37E102 2.11E102 1.44E102
1.50 4.43E102 4.38E102 3.78E102 2.46E102 1.92E102 1.67E102 1.07E102
1.70 4.38E102 4.32E102 3.62E102 2.20E102 1.68E102 1.44E102 8.83E101
2.00 4.31E102 4.23E102 3.37E102 1.88E102 1.38E102 1.16E102 6.71E101
2.50 4.18E102 4.06E102 2.98E102 1.45E102 1.01E102 8.27E101 4.34E101
3.00 4.05E102 3.89E102 2.63E102 1.14E102 7.59E101 6.02E101 2.97E101
3.50 3.91E102 3.72E102 2.32E102 9.05E101 5.74E101 4.48E101 2.18E101
4.00 3.77E102 3.54E102 2.05E102 7.26E101 4.40E101 3.41E101 1.72E101
5.00 3.48E102 3.21E102 1.61E102 4.80E101 2.76E101 2.16E101 1.16E101
6.00 3.19E102 2.90E102 1.28E102 3.33E101 1.95E101 1.52E101 7.77E100
7.00 2.90E102 2.61E102 1.03E102 2.43E101 1.49E101 1.14E101 5.01E100
8.00 2.65E102 2.34E102 8.40E101 1.87E101 1.18E101 8.72E100 3.30E100
9.00 2.42E102 2.11E102 6.87E101 1.49E101 9.23E100 6.65E100 2.33E100
10.00 2.22E102 1.89E102 5.64E101 1.22E101 7.09E100 5.04E100 1.78E100
12.50 1.80E102 1.47E102 3.57E101 7.64E100 3.62E100 2.58E100 1.12E100
15.00 1.44E102 1.15E102 2.44E101 4.78E100 2.12E100 1.53E100 7.27E201
17.50 1.14E102 9.07E101 1.82E101 3.06E100 1.48E100 1.06E100 4.42E201
20.00 8.94E101 7.23E101 1.44E101 2.06E100 1.12E100 7.89E201 2.65E201
22.50 7.07E101 5.78E101 1.16E101 1.49E100 8.62E201 5.87E201 1.66E201
25.00 5.67E101 4.64E101 9.29E100 1.15E100 6.43E201 4.27E201 1.12E201
27.50 4.61E101 3.74E101 7.33E100 9.11E201 4.69E201 3.06E201 8.17E202
30.00 3.81E101 3.05E101 5.73E100 7.35E201 3.39E201 2.19E201 6.32E202
35.00 2.71E101 2.10E101 3.52E100 4.75E201 1.82E201 1.18E201 4.21E202
40.00 2.01E101 1.52E101 2.29E100 3.03E201 1.08E201 7.12E202 2.95E202
45.00 1.54E101 1.16E101 1.62E100 1.94E201 7.13E202 4.80E202 2.07E202
50.00 1.20E101 9.09E100 1.23E100 1.28E201 5.16E202 3.52E202 1.45E202
55.00 9.43E100 7.23E100 9.82E201 8.89E202 3.97E202 2.73E202 1.01E202
60.00 7.41E100 5.76E100 7.99E201 6.50E202 3.17E202 2.17E202 7.20E203
65.00 5.84E100 4.60E100 6.55E201 5.02E202 2.60E202 1.77E202 5.25E203
70.00 4.62E100 3.67E100 5.40E201 4.07E202 2.18E202 1.46E202 3.96E203
75.00 3.70E100 2.95E100 4.49E201 3.46E202 1.86E202 1.24E202 3.12E203
80.00 3.00E100 2.40E100 3.79E201 3.05E202 1.63E202 1.07E202 2.55E203
85.00 2.48E100 1.99E100 3.25E201 2.78E202 1.46E202 9.44E203 2.17E203
90.00 2.11E100 1.69E100 2.85E201 2.60E202 1.33E202 8.53E203 1.92E203
95.00 1.83E100 1.47E100 2.56E201 2.49E202 1.24E202 7.86E203 1.73E203
105.00 1.50E100 1.21E100 2.21E201 2.39E202 1.12E202 7.00E203 1.50E203
120.00 1.30E100 1.05E100 2.01E201 2.38E202 1.04E202 6.33E203 1.32E203
135.00 1.27E100 1.02E100 1.99E201 2.43E202 9.99E203 5.96E203 1.22E203
150.00 1.29E100 1.04E100 2.02E201 2.48E202 9.77E203 5.75E203 1.16E203
165.00 1.32E100 1.06E100 2.05E201 2.51E202 9.64E203 5.63E203 1.13E203
180.00 1.33E100 1.07E100 2.07E201 2.52E202 9.59E203 5.59E203 1.12E203
total 1.55E102 1.26E102 3.15E101 7.23E100 4.34E100 3.36E100 1.69E100
rel ff 1.88E102 1.42E102 3.05E101 7.29E100 4.44E100 3.47E100 1.78E100
nrl ff 1.97E102 1.49E102 3.32E101 8.03E100 4.92E100 3.85E100 1.98E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Platinum (Z578)
0.00 4.73E102 4.72E102 4.72E102 4.72E102 4.72E102 4.71E102 4.71E102
0.01 4.72E102 4.72E102 4.72E102 4.71E102 4.71E102 4.71E102 4.70E102
0.02 4.72E102 4.71E102 4.71E102 4.70E102 4.70E102 4.68E102 4.68E102
0.04 4.69E102 4.67E102 4.67E102 4.65E102 4.63E102 4.61E102 4.59E102
0.06 4.65E102 4.61E102 4.60E102 4.57E102 4.53E102 4.49E102 4.46E102
0.10 4.53E102 4.44E102 4.42E102 4.36E102 4.27E102 4.20E102 4.14E102
0.20 4.12E102 3.90E102 3.85E102 3.72E102 3.54E102 3.39E102 3.30E102
0.30 3.67E102 3.35E102 3.28E102 3.11E102 2.86E102 2.67E102 2.54E102
0.40 3.23E102 2.85E102 2.77E102 2.57E102 2.29E102 2.09E102 1.96E102
0.50 2.83E102 2.41E102 2.32E102 2.12E102 1.84E102 1.65E102 1.54E102
0.60 2.48E102 2.04E102 1.96E102 1.75E102 1.50E102 1.33E102 1.23E102
0.70 2.16E102 1.73E102 1.65E102 1.46E102 1.23E102 1.08E102 9.93E101
0.80 1.90E102 1.48E102 1.41E102 1.23E102 1.02E102 8.81E101 8.04E101
1.00 1.47E102 1.11E102 1.04E102 8.92E101 7.11E101 5.94E101 5.27E101
1.20 1.16E102 8.41E101 7.86E101 6.58E101 5.06E101 4.09E101 3.52E101
1.50 8.27E101 5.67E101 5.24E101 4.28E101 3.20E101 2.55E101 2.19E101
1.70 6.67E101 4.42E101 4.06E101 3.28E101 2.47E101 2.02E101 1.79E101
2.00 4.89E101 3.13E101 2.86E101 2.32E101 1.80E101 1.56E101 1.48E101
2.50 3.10E101 1.99E101 1.83E101 1.50E101 1.20E101 1.07E101 1.02E101
3.00 2.16E101 1.45E101 1.35E101 1.11E101 8.37E100 6.44E100 5.22E100
3.50 1.62E101 1.12E101 1.04E101 8.46E100 5.73E100 3.68E100 2.47E100
4.00 1.27E101 8.55E100 7.84E100 6.15E100 3.88E100 2.31E100 1.46E100
5.00 7.94E100 4.50E100 4.00E100 2.97E100 1.96E100 1.44E100 1.19E100
6.00 4.87E100 2.45E100 2.15E100 1.59E100 1.21E100 1.20E100 1.36E100
7.00 3.09E100 1.60E100 1.42E100 1.08E100 8.58E201 8.54E201 9.57E201
8.00 2.12E100 1.23E100 1.11E100 8.75E201 6.36E201 4.97E201 4.16E201
9.00 1.57E100 1.01E100 9.26E201 7.32E201 4.66E201 2.72E201 1.65E201
10.00 1.24E100 8.16E201 7.48E201 5.79E201 3.31E201 1.60E201 8.03E202
12.50 7.31E201 4.01E201 3.52E201 2.48E201 1.36E201 7.50E202 4.59E202
15.00 4.23E201 1.86E201 1.58E201 1.06E201 6.84E202 5.72E202 5.71E202
17.50 2.42E201 1.01E201 8.53E202 5.90E202 4.33E202 4.48E202 5.54E202
20.00 1.46E201 6.63E202 5.74E202 4.19E202 3.14E202 3.03E202 3.32E202
22.50 9.60E202 4.99E202 4.44E202 3.39E202 2.39E202 1.83E202 1.51E202
25.00 6.84E202 3.99E202 3.62E202 2.81E202 1.80E202 1.07E202 6.64E203
27.50 5.19E202 3.22E202 2.93E202 2.27E202 1.31E202 6.43E203 3.21E203
30.00 4.10E202 2.55E202 2.31E202 1.74E202 9.24E203 4.02E203 1.80E203
35.00 2.70E202 1.50E202 1.32E202 9.02E203 4.21E203 1.71E203 7.56E204
40.00 1.79E202 8.45E203 7.12E203 4.42E203 1.89E203 7.95E204 3.89E204
45.00 1.18E202 4.75E203 3.86E203 2.21E203 9.00E204 4.00E204 2.19E204
50.00 7.66E203 2.72E203 2.15E203 1.17E203 4.63E204 2.19E204 1.32E204
55.00 5.04E203 1.64E203 1.28E203 6.76E204 2.72E204 1.39E204 9.21E205
60.00 3.40E203 1.05E203 8.14E204 4.32E204 1.85E204 1.05E204 7.85E205
65.00 2.39E203 7.22E204 5.63E204 3.04E204 1.40E204 8.80E205 7.19E205
70.00 1.77E203 5.37E204 4.22E204 2.35E204 1.16E204 7.96E205 6.99E205
75.00 1.38E203 4.29E204 3.40E204 1.96E204 1.03E204 7.50E205 6.88E205
80.00 1.13E203 3.63E204 2.91E204 1.72E204 9.49E205 7.13E205 6.63E205
85.00 9.72E204 3.21E204 2.59E204 1.58E204 8.99E205 6.90E205 6.46E205
90.00 8.63E204 2.94E204 2.40E204 1.49E204 8.71E205 6.73E205 6.26E205
95.00 7.86E204 2.74E204 2.25E204 1.42E204 8.50E205 6.62E205 6.13E205
105.00 6.89E204 2.50E204 2.07E204 1.35E204 8.32E205 6.54E205 6.02E205
120.00 6.10E204 2.30E204 1.93E204 1.29E204 8.30E205 6.65E205 6.11E205
135.00 5.68E204 2.21E204 1.87E204 1.28E204 8.50E205 6.87E205 6.29E205
150.00 5.43E204 2.17E204 1.85E204 1.29E204 8.71E205 7.10E205 6.49E205
165.00 5.31E204 2.15E204 1.84E204 1.30E204 8.91E205 7.31E205 6.69E205
180.00 5.27E204 2.15E204 1.84E204 1.30E204 9.00E205 7.41E205 6.77E205
total 1.22E100 7.98E201 7.35E201 6.01E201 4.53E201 3.69E201 3.29E201
rel ff 1.29E100 8.53E201 7.86E201 6.43E201 4.90E201 4.04E201 3.57E201
nrl ff 1.44E100 9.50E201 8.76E201 7.17E201 5.47E201 4.50E201 3.98E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Gold (Z579)
0.00 4.73E102 4.76E102 4.88E102 4.86E102 4.86E102 4.85E102 4.85E102
0.01 4.73E102 4.76E102 4.88E102 4.86E102 4.85E102 4.85E102 4.84E102
0.02 4.73E102 4.76E102 4.88E102 4.86E102 4.85E102 4.85E102 4.84E102
0.04 4.73E102 4.76E102 4.88E102 4.86E102 4.85E102 4.84E102 4.82E102
0.06 4.73E102 4.76E102 4.88E102 4.85E102 4.84E102 4.83E102 4.79E102
0.10 4.73E102 4.76E102 4.88E102 4.83E102 4.80E102 4.78E102 4.70E102
0.20 4.73E102 4.75E102 4.85E102 4.73E102 4.64E102 4.58E102 4.36E102
0.30 4.73E102 4.75E102 4.81E102 4.58E102 4.42E102 4.32E102 3.97E102
0.40 4.72E102 4.74E102 4.77E102 4.41E102 4.18E102 4.05E102 3.58E102
0.50 4.71E102 4.73E102 4.70E102 4.23E102 3.93E102 3.77E102 3.21E102
0.60 4.71E102 4.71E102 4.64E102 4.04E102 3.69E102 3.49E102 2.87E102
0.70 4.69E102 4.70E102 4.56E102 3.85E102 3.46E102 3.24E102 2.56E102
0.80 4.68E102 4.68E102 4.48E102 3.66E102 3.23E102 2.99E102 2.28E102
1.00 4.66E102 4.64E102 4.32E102 3.30E102 2.80E102 2.54E102 1.83E102
1.20 4.62E102 4.59E102 4.14E102 2.97E102 2.43E102 2.17E102 1.48E102
1.50 4.56E102 4.50E102 3.88E102 2.52E102 1.97E102 1.72E102 1.10E102
1.70 4.51E102 4.44E102 3.71E102 2.26E102 1.72E102 1.48E102 9.15E101
2.00 4.44E102 4.35E102 3.46E102 1.93E102 1.42E102 1.20E102 6.97E101
2.50 4.31E102 4.18E102 3.06E102 1.50E102 1.05E102 8.57E101 4.52E101
3.00 4.17E102 4.00E102 2.70E102 1.18E102 7.88E101 6.26E101 3.08E101
3.50 4.02E102 3.82E102 2.38E102 9.38E101 5.98E101 4.66E101 2.25E101
4.00 3.88E102 3.65E102 2.10E102 7.54E101 4.58E101 3.55E101 1.76E101
5.00 3.58E102 3.31E102 1.65E102 4.99E101 2.86E101 2.23E101 1.20E101
6.00 3.28E102 2.98E102 1.32E102 3.45E101 2.00E101 1.56E101 8.08E100
7.00 2.99E102 2.68E102 1.07E102 2.51E101 1.53E101 1.17E101 5.25E100
8.00 2.72E102 2.41E102 8.70E101 1.92E101 1.21E101 9.00E100 3.46E100
9.00 2.49E102 2.17E102 7.13E101 1.53E101 9.55E100 6.91E100 2.42E100
10.00 2.28E102 1.95E102 5.86E101 1.26E101 7.39E100 5.26E100 1.84E100
12.50 1.85E102 1.51E102 3.71E101 7.91E100 3.80E100 2.70E100 1.15E100
15.00 1.50E102 1.19E102 2.52E101 4.99E100 2.20E100 1.58E100 7.56E201
17.50 1.19E102 9.44E101 1.87E101 3.19E100 1.52E100 1.09E100 4.65E201
20.00 9.39E101 7.55E101 1.47E101 2.15E100 1.16E100 8.13E201 2.81E201
22.50 7.44E101 6.05E101 1.19E101 1.55E100 8.91E201 6.10E201 1.75E201
25.00 5.97E101 4.87E101 9.57E100 1.18E100 6.71E201 4.47E201 1.18E201
27.50 4.85E101 3.93E101 7.60E100 9.41E201 4.93E201 3.21E201 8.49E202
30.00 4.00E101 3.20E101 5.97E100 7.60E201 3.58E201 2.31E201 6.52E202
35.00 2.83E101 2.19E101 3.67E100 4.95E201 1.93E201 1.24E201 4.31E202
40.00 2.10E101 1.58E101 2.38E100 3.18E201 1.13E201 7.43E202 3.03E202
45.00 1.60E101 1.20E101 1.67E100 2.04E201 7.41E202 4.97E202 2.14E202
50.00 1.25E101 9.44E100 1.26E100 1.35E201 5.33E202 3.63E202 1.50E202
55.00 9.88E100 7.53E100 1.00E100 9.35E202 4.08E202 2.80E202 1.06E202
60.00 7.81E100 6.04E100 8.18E201 6.81E202 3.26E202 2.23E202 7.58E203
65.00 6.20E100 4.84E100 6.74E201 5.23E202 2.67E202 1.82E202 5.55E203
70.00 4.94E100 3.89E100 5.58E201 4.23E202 2.25E202 1.52E202 4.21E203
75.00 3.97E100 3.15E100 4.66E201 3.58E202 1.93E202 1.29E202 3.33E203
80.00 3.24E100 2.58E100 3.94E201 3.15E202 1.69E202 1.12E202 2.73E203
85.00 2.69E100 2.15E100 3.40E201 2.87E202 1.52E202 9.89E203 2.34E203
90.00 2.29E100 1.83E100 2.99E201 2.69E202 1.39E202 8.97E203 2.06E203
95.00 2.00E100 1.60E100 2.69E201 2.58E202 1.30E202 8.30E203 1.87E203
105.00 1.64E100 1.31E100 2.32E201 2.48E202 1.18E202 7.42E203 1.63E203
120.00 1.42E100 1.14E100 2.11E201 2.48E202 1.10E202 6.74E203 1.43E203
135.00 1.38E100 1.11E100 2.09E201 2.54E202 1.06E202 6.38E203 1.32E203
150.00 1.40E100 1.12E100 2.12E201 2.59E202 1.04E202 6.17E203 1.26E203
165.00 1.43E100 1.14E100 2.15E201 2.63E202 1.03E202 6.05E203 1.22E203
180.00 1.44E100 1.15E100 2.17E201 2.64E202 1.02E202 6.00E203 1.21E203
total 1.62E102 1.32E102 3.26E101 7.48E100 4.49E100 3.48E100 1.75E100
rel ff 1.94E102 1.47E102 3.15E101 7.54E100 4.60E100 3.60E100 1.84E100
nrl ff 2.04E102 1.55E102 3.44E101 8.33E100 5.10E100 4.00E100 2.05E100

11471147ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS

J. Phys. Chem. Ref. Data, Vol. 27, No. 6, 1998



TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Gold (Z579)
0.00 4.85E102 4.84E102 4.84E102 4.84E102 4.84E102 4.83E102 4.83E102
0.01 4.84E102 4.84E102 4.83E102 4.83E102 4.83E102 4.83E102 4.82E102
0.02 4.84E102 4.83E102 4.83E102 4.82E102 4.81E102 4.80E102 4.79E102
0.04 4.81E102 4.79E102 4.78E102 4.77E102 4.75E102 4.73E102 4.71E102
0.06 4.77E102 4.73E102 4.72E102 4.69E102 4.64E102 4.60E102 4.57E102
0.10 4.65E102 4.55E102 4.53E102 4.47E102 4.38E102 4.30E102 4.25E102
0.20 4.23E102 4.00E102 3.95E102 3.82E102 3.63E102 3.48E102 3.38E102
0.30 3.76E102 3.44E102 3.37E102 3.19E102 2.93E102 2.74E102 2.61E102
0.40 3.32E102 2.92E102 2.84E102 2.63E102 2.35E102 2.15E102 2.02E102
0.50 2.91E102 2.47E102 2.38E102 2.17E102 1.89E102 1.70E102 1.59E102
0.60 2.54E102 2.09E102 2.01E102 1.80E102 1.54E102 1.37E102 1.27E102
0.70 2.22E102 1.78E102 1.70E102 1.51E102 1.27E102 1.11E102 1.03E102
0.80 1.95E102 1.53E102 1.45E102 1.27E102 1.05E102 9.12E101 8.34E101
1.00 1.52E102 1.14E102 1.08E102 9.24E101 7.38E101 6.18E101 5.49E101
1.20 1.20E102 8.72E101 8.15E101 6.85E101 5.27E101 4.25E101 3.66E101
1.50 8.58E101 5.90E101 5.46E101 4.46E101 3.32E101 2.63E101 2.25E101
1.70 6.93E101 4.60E101 4.23E101 3.42E101 2.55E101 2.07E101 1.82E101
2.00 5.09E101 3.25E101 2.97E101 2.40E101 1.85E101 1.59E101 1.50E101
2.50 3.22E101 2.04E101 1.87E101 1.54E101 1.23E101 1.11E101 1.07E101
3.00 2.23E101 1.48E101 1.37E101 1.14E101 8.64E100 6.80E100 5.65E100
3.50 1.67E101 1.15E101 1.07E101 8.72E100 5.97E100 3.90E100 2.66E100
4.00 1.31E101 8.86E100 8.15E100 6.43E100 4.07E100 2.41E100 1.51E100
5.00 8.23E100 4.74E100 4.22E100 3.14E100 2.04E100 1.46E100 1.16E100
6.00 5.09E100 2.57E100 2.25E100 1.67E100 1.25E100 1.21E100 1.36E100
7.00 3.23E100 1.65E100 1.46E100 1.11E100 8.82E201 8.96E201 1.03E100
8.00 2.21E100 1.26E100 1.13E100 8.89E201 6.57E201 5.33E201 4.68E201
9.00 1.63E100 1.03E100 9.46E201 7.48E201 4.85E201 2.93E201 1.85E201
10.00 1.27E100 8.43E201 7.73E201 6.01E201 3.48E201 1.71E201 8.69E202
12.50 7.58E201 4.24E201 3.74E201 2.65E201 1.44E201 7.67E202 4.51E202
15.00 4.43E201 1.98E201 1.68E201 1.13E201 7.14E202 5.76E202 5.53E202
17.50 2.55E201 1.06E201 8.92E202 6.14E202 4.45E202 4.57E202 5.63E202
20.00 1.53E201 6.84E202 5.90E202 4.27E202 3.21E202 3.16E202 3.56E202
22.50 1.00E201 5.10E202 4.52E202 3.43E202 2.44E202 1.94E202 1.67E202
25.00 7.10E202 4.06E202 3.68E202 2.85E202 1.85E202 1.15E202 7.36E203
27.50 5.36E202 3.29E202 3.00E202 2.32E202 1.36E202 6.86E203 3.52E203
30.00 4.22E202 2.62E202 2.38E202 1.80E202 9.70E203 4.29E203 1.94E203
35.00 2.77E202 1.57E202 1.38E202 9.54E203 4.50E203 1.83E203 8.02E204
40.00 1.85E202 8.91E203 7.55E203 4.74E203 2.05E203 8.55E204 4.13E204
45.00 1.23E202 5.05E203 4.13E203 2.40E203 9.82E204 4.35E204 2.35E204
50.00 8.04E203 2.91E203 2.32E203 1.27E203 5.07E204 2.39E204 1.43E204
55.00 5.34E203 1.76E203 1.38E203 7.38E204 2.99E204 1.52E204 1.00E204
60.00 3.62E203 1.13E203 8.85E204 4.73E204 2.03E204 1.15E204 8.53E205
65.00 2.56E203 7.84E204 6.13E204 3.33E204 1.53E204 9.61E205 7.79E205
70.00 1.90E203 5.84E204 4.60E204 2.57E204 1.27E204 8.67E205 7.56E205
75.00 1.49E203 4.67E204 3.71E204 2.14E204 1.12E204 8.15E205 7.43E205
80.00 1.23E203 3.96E204 3.18E204 1.89E204 1.03E204 7.73E205 7.15E205
85.00 1.05E203 3.50E204 2.83E204 1.72E204 9.79E205 7.47E205 6.96E205
90.00 9.37E204 3.21E204 2.62E204 1.62E204 9.46E205 7.27E205 6.73E205
95.00 8.55E204 2.99E204 2.46E204 1.55E204 9.22E205 7.13E205 6.58E205
105.00 7.50E204 2.73E204 2.26E204 1.46E204 8.99E205 7.02E205 6.43E205
120.00 6.64E204 2.50E204 2.10E204 1.40E204 8.92E205 7.10E205 6.51E205
135.00 6.18E204 2.41E204 2.03E204 1.39E204 9.11E205 7.32E205 6.68E205
150.00 5.92E204 2.35E204 2.00E204 1.39E204 9.31E205 7.55E205 6.89E205
165.00 5.78E204 2.33E204 1.99E204 1.40E204 9.51E205 7.77E205 7.09E205
180.00 5.74E204 2.33E204 1.99E204 1.40E204 9.61E205 7.87E205 7.18E205
total 1.26E100 8.26E201 7.61E201 6.22E201 4.69E201 3.82E201 3.41E201
rel ff 1.34E100 8.83E201 8.14E201 6.66E201 5.08E201 4.18E201 3.70E201
nrl ff 1.50E100 9.87E201 9.10E201 7.45E201 5.68E201 4.68E201 4.14E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Mercury (Z580)
0.00 4.87E102 4.89E102 5.00E102 4.99E102 4.98E102 4.98E102 4.97E102
0.01 4.87E102 4.89E102 5.00E102 4.98E102 4.98E102 4.97E102 4.97E102
0.02 4.87E102 4.89E102 5.00E102 4.98E102 4.97E102 4.97E102 4.96E102
0.04 4.87E102 4.89E102 5.00E102 4.98E102 4.97E102 4.96E102 4.94E102
0.06 4.86E102 4.89E102 5.00E102 4.97E102 4.96E102 4.95E102 4.91E102
0.10 4.86E102 4.89E102 4.99E102 4.95E102 4.92E102 4.90E102 4.82E102
0.20 4.86E102 4.88E102 4.97E102 4.85E102 4.75E102 4.69E102 4.48E102
0.30 4.86E102 4.88E102 4.93E102 4.70E102 4.53E102 4.43E102 4.07E102
0.40 4.85E102 4.87E102 4.88E102 4.52E102 4.29E102 4.15E102 3.67E102
0.50 4.84E102 4.85E102 4.82E102 4.34E102 4.03E102 3.86E102 3.29E102
0.60 4.84E102 4.84E102 4.75E102 4.14E102 3.79E102 3.58E102 2.94E102
0.70 4.82E102 4.83E102 4.67E102 3.95E102 3.54E102 3.32E102 2.63E102
0.80 4.81E102 4.81E102 4.59E102 3.75E102 3.31E102 3.07E102 2.34E102
1.00 4.79E102 4.77E102 4.42E102 3.39E102 2.87E102 2.61E102 1.88E102
1.20 4.75E102 4.71E102 4.25E102 3.04E102 2.49E102 2.22E102 1.52E102
1.50 4.68E102 4.63E102 3.98E102 2.59E102 2.02E102 1.77E102 1.14E102
1.70 4.64E102 4.57E102 3.80E102 2.32E102 1.77E102 1.53E102 9.47E101
2.00 4.56E102 4.47E102 3.54E102 1.98E102 1.46E102 1.24E102 7.24E101
2.50 4.43E102 4.30E102 3.13E102 1.54E102 1.08E102 8.88E101 4.70E101
3.00 4.29E102 4.11E102 2.76E102 1.22E102 8.17E101 6.50E101 3.19E101
3.50 4.14E102 3.93E102 2.44E102 9.70E101 6.21E101 4.84E101 2.32E101
4.00 3.99E102 3.75E102 2.15E102 7.81E101 4.77E101 3.68E101 1.81E101
5.00 3.69E102 3.40E102 1.70E102 5.19E101 2.96E101 2.30E101 1.23E101
6.00 3.37E102 3.07E102 1.36E102 3.58E101 2.06E101 1.60E101 8.39E100
7.00 3.07E102 2.76E102 1.10E102 2.60E101 1.57E101 1.20E101 5.50E100
8.00 2.79E102 2.48E102 9.00E101 1.98E101 1.24E101 9.28E100 3.62E100
9.00 2.55E102 2.23E102 7.39E101 1.58E101 9.87E100 7.16E100 2.52E100
10.00 2.34E102 2.01E102 6.09E101 1.29E101 7.69E100 5.48E100 1.90E100
12.50 1.91E102 1.56E102 3.85E101 8.18E100 3.98E100 2.83E100 1.18E100
15.00 1.55E102 1.23E102 2.60E101 5.19E100 2.29E100 1.65E100 7.84E201
17.50 1.24E102 9.81E101 1.91E101 3.34E100 1.56E100 1.12E100 4.89E201
20.00 9.84E101 7.86E101 1.50E101 2.24E100 1.19E100 8.38E201 2.96E201
22.50 7.81E101 6.32E101 1.22E101 1.61E100 9.20E201 6.32E201 1.85E201
25.00 6.27E101 5.10E101 9.84E100 1.22E100 6.98E201 4.66E201 1.23E201
27.50 5.10E101 4.12E101 7.86E100 9.71E201 5.17E201 3.38E201 8.84E202
30.00 4.20E101 3.36E101 6.21E100 7.85E201 3.77E201 2.43E201 6.74E202
35.00 2.96E101 2.29E101 3.83E100 5.15E201 2.04E201 1.31E201 4.43E202
40.00 2.19E101 1.65E101 2.47E100 3.33E201 1.19E201 7.77E202 3.11E202
45.00 1.67E101 1.25E101 1.72E100 2.15E201 7.72E202 5.15E202 2.20E202
50.00 1.31E101 9.80E100 1.30E100 1.42E201 5.51E202 3.73E202 1.56E202
55.00 1.03E101 7.83E100 1.03E100 9.82E202 4.20E202 2.87E202 1.11E202
60.00 8.22E100 6.31E100 8.37E201 7.13E202 3.35E202 2.29E202 7.96E203
65.00 6.55E100 5.09E100 6.91E201 5.45E202 2.75E202 1.88E202 5.87E203
70.00 5.25E100 4.12E100 5.75E201 4.40E202 2.31E202 1.57E202 4.47E203
75.00 4.25E100 3.35E100 4.82E201 3.71E202 1.99E202 1.33E202 3.55E203
80.00 3.48E100 2.76E100 4.10E201 3.26E202 1.75E202 1.16E202 2.92E203
85.00 2.91E100 2.31E100 3.54E201 2.97E202 1.58E202 1.03E202 2.51E203
90.00 2.48E100 1.97E100 3.12E201 2.78E202 1.45E202 9.42E203 2.22E203
95.00 2.17E100 1.73E100 2.82E201 2.67E202 1.36E202 8.74E203 2.01E203
105.00 1.78E100 1.42E100 2.44E201 2.56E202 1.24E202 7.86E203 1.76E203
120.00 1.55E100 1.23E100 2.22E201 2.58E202 1.16E202 7.18E203 1.55E203
135.00 1.50E100 1.19E100 2.19E201 2.65E202 1.13E202 6.81E203 1.43E203
150.00 1.52E100 1.21E100 2.22E201 2.71E202 1.11E202 6.60E203 1.37E203
165.00 1.55E100 1.23E100 2.26E201 2.75E202 1.09E202 6.48E203 1.33E203
180.00 1.56E100 1.24E100 2.27E201 2.76E202 1.09E202 6.44E203 1.32E203
total 1.69E102 1.37E102 3.36E101 7.74E100 4.65E100 3.60E100 1.81E100
rel ff 2.00E102 1.51E102 3.25E101 7.80E100 4.75E100 3.72E100 1.91E100
nrl ff 2.11E102 1.60E102 3.56E101 8.64E100 5.29E100 4.15E100 2.13E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Mercury (Z580)
0.00 4.97E102 4.96E102 4.96E102 4.96E102 4.96E102 4.96E102 4.95E102
0.01 4.96E102 4.96E102 4.96E102 4.95E102 4.95E102 4.95E102 4.95E102
0.02 4.96E102 4.95E102 4.95E102 4.94E102 4.94E102 4.92E102 4.91E102
0.04 4.93E102 4.91E102 4.90E102 4.89E102 4.87E102 4.84E102 4.83E102
0.06 4.89E102 4.85E102 4.84E102 4.81E102 4.76E102 4.72E102 4.69E102
0.10 4.76E102 4.67E102 4.64E102 4.59E102 4.49E102 4.41E102 4.36E102
0.20 4.33E102 4.10E102 4.05E102 3.91E102 3.72E102 3.57E102 3.47E102
0.30 3.86E102 3.52E102 3.45E102 3.27E102 3.01E102 2.80E102 2.67E102
0.40 3.40E102 2.99E102 2.91E102 2.70E102 2.41E102 2.20E102 2.07E102
0.50 2.98E102 2.53E102 2.44E102 2.23E102 1.94E102 1.75E102 1.63E102
0.60 2.60E102 2.15E102 2.06E102 1.85E102 1.58E102 1.41E102 1.31E102
0.70 2.28E102 1.83E102 1.75E102 1.55E102 1.31E102 1.15E102 1.06E102
0.80 2.00E102 1.57E102 1.49E102 1.31E102 1.09E102 9.44E101 8.64E101
1.00 1.56E102 1.18E102 1.11E102 9.56E101 7.66E101 6.42E101 5.70E101
1.20 1.24E102 9.03E101 8.45E101 7.11E101 5.48E101 4.42E101 3.80E101
1.50 8.89E101 6.14E101 5.68E101 4.64E101 3.45E101 2.72E101 2.31E101
1.70 7.19E101 4.79E101 4.40E101 3.55E101 2.64E101 2.12E101 1.85E101
2.00 5.29E101 3.38E101 3.09E101 2.48E101 1.90E101 1.63E101 1.52E101
2.50 3.34E101 2.10E101 1.93E101 1.57E101 1.26E101 1.14E101 1.12E101
3.00 2.30E101 1.52E101 1.40E101 1.16E101 8.91E100 7.16E100 6.09E100
3.50 1.71E101 1.18E101 1.10E101 8.98E100 6.22E100 4.12E100 2.86E100
4.00 1.34E101 9.17E100 8.45E100 6.69E100 4.26E100 2.52E100 1.58E100
5.00 8.52E100 4.99E100 4.45E100 3.32E100 2.13E100 1.47E100 1.13E100
6.00 5.31E100 2.70E100 2.36E100 1.74E100 1.29E100 1.23E100 1.35E100
7.00 3.37E100 1.71E100 1.50E100 1.14E100 9.07E201 9.34E201 1.09E100
8.00 2.30E100 1.29E100 1.16E100 9.03E201 6.77E201 5.70E201 5.22E201
9.00 1.69E100 1.06E100 9.66E201 7.64E201 5.04E201 3.16E201 2.07E201
10.00 1.31E100 8.68E201 7.98E201 6.22E201 3.65E201 1.83E201 9.45E202
12.50 7.85E201 4.48E201 3.96E201 2.82E201 1.52E201 7.87E202 4.46E202
15.00 4.64E201 2.10E201 1.78E201 1.20E201 7.46E202 5.81E202 5.35E202
17.50 2.68E201 1.11E201 9.35E202 6.39E202 4.58E202 4.66E202 5.68E202
20.00 1.61E201 7.08E202 6.08E202 4.36E202 3.28E202 3.28E202 3.79E202
22.50 1.05E201 5.22E202 4.61E202 3.47E202 2.50E202 2.05E202 1.83E202
25.00 7.37E202 4.14E202 3.74E202 2.89E202 1.90E202 1.22E202 8.16E203
27.50 5.53E202 3.36E202 3.06E202 2.37E202 1.41E202 7.32E203 3.87E203
30.00 4.34E202 2.70E202 2.45E202 1.86E202 1.02E202 4.57E203 2.11E203
35.00 2.85E202 1.63E202 1.44E202 1.01E202 4.80E203 1.95E203 8.53E204
40.00 1.91E202 9.38E203 7.99E203 5.07E203 2.21E203 9.20E204 4.38E204
45.00 1.27E202 5.37E203 4.41E203 2.59E203 1.07E203 4.71E204 2.51E204
50.00 8.43E203 3.12E203 2.49E203 1.38E203 5.55E204 2.61E204 1.54E204
55.00 5.64E203 1.90E203 1.50E203 8.04E204 3.28E204 1.66E204 1.09E204
60.00 3.85E203 1.23E203 9.60E204 5.16E204 2.23E204 1.26E204 9.27E205
65.00 2.74E203 8.51E204 6.67E204 3.64E204 1.68E204 1.05E204 8.44E205
70.00 2.04E203 6.36E204 5.01E204 2.81E204 1.39E204 9.44E205 8.18E205
75.00 1.61E203 5.09E204 4.05E204 2.34E204 1.23E204 8.85E205 8.03E205
80.00 1.33E203 4.32E204 3.47E204 2.06E204 1.13E204 8.38E205 7.71E205
85.00 1.14E203 3.82E204 3.09E204 1.88E204 1.06E204 8.09E205 7.49E205
90.00 1.02E203 3.50E204 2.85E204 1.77E204 1.03E204 7.85E205 7.23E205
95.00 9.27E204 3.26E204 2.68E204 1.69E204 9.99E205 7.69E205 7.06E205
105.00 8.15E204 2.97E204 2.46E204 1.59E204 9.71E205 7.55E205 6.88E205
120.00 7.22E204 2.73E204 2.28E204 1.52E204 9.60E205 7.59E205 6.93E205
135.00 6.73E204 2.61E204 2.21E204 1.50E204 9.76E205 7.80E205 7.10E205
150.00 6.44E204 2.55E204 2.17E204 1.50E204 9.96E205 8.04E205 7.31E205
165.00 6.29E204 2.53E204 2.15E204 1.50E204 1.02E204 8.26E205 7.52E205
180.00 6.24E204 2.53E204 2.15E204 1.51E204 1.03E204 8.36E205 7.62E205
total 1.30E100 8.54E201 7.87E201 6.43E201 4.85E201 3.95E201 3.53E201
rel ff 1.39E100 9.14E201 8.43E201 6.89E201 5.26E201 4.33E201 3.83E201
nrl ff 1.55E100 1.03E100 9.45E201 7.73E201 5.90E201 4.86E201 4.30E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Thallium (Z581)
0.00 5.00E102 5.02E102 5.12E102 5.11E102 5.10E102 5.10E102 5.09E102
0.01 5.00E102 5.02E102 5.12E102 5.11E102 5.10E102 5.10E102 5.09E102
0.02 5.00E102 5.02E102 5.12E102 5.11E102 5.10E102 5.09E102 5.08E102
0.04 5.00E102 5.02E102 5.12E102 5.10E102 5.09E102 5.08E102 5.07E102
0.06 5.00E102 5.02E102 5.12E102 5.10E102 5.08E102 5.07E102 5.04E102
0.10 5.00E102 5.02E102 5.12E102 5.07E102 5.04E102 5.02E102 4.94E102
0.20 5.00E102 5.01E102 5.09E102 4.97E102 4.87E102 4.81E102 4.59E102
0.30 4.99E102 5.01E102 5.05E102 4.81E102 4.64E102 4.54E102 4.17E102
0.40 4.98E102 5.00E102 5.00E102 4.63E102 4.40E102 4.25E102 3.76E102
0.50 4.98E102 4.98E102 4.93E102 4.44E102 4.13E102 3.96E102 3.38E102
0.60 4.97E102 4.97E102 4.86E102 4.24E102 3.88E102 3.67E102 3.01E102
0.70 4.96E102 4.95E102 4.78E102 4.04E102 3.63E102 3.40E102 2.69E102
0.80 4.94E102 4.93E102 4.70E102 3.85E102 3.39E102 3.14E102 2.40E102
1.00 4.92E102 4.89E102 4.53E102 3.47E102 2.94E102 2.67E102 1.93E102
1.20 4.87E102 4.84E102 4.35E102 3.12E102 2.56E102 2.28E102 1.57E102
1.50 4.81E102 4.75E102 4.07E102 2.65E102 2.08E102 1.81E102 1.18E102
1.70 4.76E102 4.69E102 3.89E102 2.38E102 1.82E102 1.57E102 9.80E101
2.00 4.69E102 4.59E102 3.62E102 2.03E102 1.51E102 1.28E102 7.50E101
2.50 4.55E102 4.41E102 3.21E102 1.58E102 1.12E102 9.18E101 4.89E101
3.00 4.41E102 4.22E102 2.83E102 1.25E102 8.47E101 6.74E101 3.31E101
3.50 4.26E102 4.04E102 2.50E102 1.00E102 6.45E101 5.03E101 2.39E101
4.00 4.10E102 3.85E102 2.21E102 8.09E101 4.95E101 3.82E101 1.85E101
5.00 3.79E102 3.49E102 1.74E102 5.39E101 3.07E101 2.38E101 1.26E101
6.00 3.47E102 3.15E102 1.40E102 3.72E101 2.12E101 1.65E101 8.69E100
7.00 3.15E102 2.83E102 1.14E102 2.69E101 1.61E101 1.23E101 5.75E100
8.00 2.87E102 2.55E102 9.30E101 2.04E101 1.28E101 9.55E100 3.80E100
9.00 2.62E102 2.30E102 7.65E101 1.62E101 1.02E101 7.41E100 2.63E100
10.00 2.41E102 2.07E102 6.31E101 1.33E101 7.99E100 5.70E100 1.97E100
12.50 1.97E102 1.61E102 3.99E101 8.45E100 4.17E100 2.96E100 1.22E100
15.00 1.61E102 1.27E102 2.68E101 5.40E100 2.38E100 1.71E100 8.13E201
17.50 1.29E102 1.02E102 1.96E101 3.48E100 1.61E100 1.16E100 5.12E201
20.00 1.03E102 8.18E101 1.54E101 2.34E100 1.22E100 8.63E201 3.13E201
22.50 8.19E101 6.59E101 1.24E101 1.67E100 9.49E201 6.54E201 1.95E201
25.00 6.58E101 5.33E101 1.01E101 1.26E100 7.25E201 4.86E201 1.29E201
27.50 5.35E101 4.31E101 8.12E100 1.00E100 5.40E201 3.54E201 9.20E202
30.00 4.40E101 3.51E101 6.44E100 8.11E201 3.97E201 2.56E201 6.98E202
35.00 3.09E101 2.40E101 3.99E100 5.35E201 2.15E201 1.38E201 4.54E202
40.00 2.28E101 1.72E101 2.56E100 3.48E201 1.25E201 8.14E202 3.19E202
45.00 1.74E101 1.30E101 1.78E100 2.26E201 8.04E202 5.35E202 2.27E202
50.00 1.36E101 1.02E101 1.33E100 1.50E201 5.70E202 3.85E202 1.62E202
55.00 1.08E101 8.14E100 1.05E100 1.03E201 4.32E202 2.95E202 1.15E202
60.00 8.62E100 6.58E100 8.56E201 7.46E202 3.44E202 2.36E202 8.35E203
65.00 6.91E100 5.34E100 7.08E201 5.69E202 2.82E202 1.93E202 6.19E203
70.00 5.57E100 4.34E100 5.91E201 4.57E202 2.38E202 1.62E202 4.73E203
75.00 4.53E100 3.55E100 4.98E201 3.85E202 2.06E202 1.38E202 3.77E203
80.00 3.73E100 2.94E100 4.25E201 3.38E202 1.82E202 1.21E202 3.12E203
85.00 3.13E100 2.47E100 3.68E201 3.07E202 1.64E202 1.08E202 2.68E203
90.00 2.68E100 2.12E100 3.26E201 2.88E202 1.51E202 9.87E203 2.38E203
95.00 2.35E100 1.86E100 2.94E201 2.76E202 1.42E202 9.18E203 2.17E203
105.00 1.93E100 1.54E100 2.56E201 2.66E202 1.30E202 8.30E203 1.90E203
120.00 1.68E100 1.33E100 2.33E201 2.68E202 1.23E202 7.62E203 1.67E203
135.00 1.62E100 1.29E100 2.30E201 2.75E202 1.19E202 7.26E203 1.55E203
150.00 1.64E100 1.30E100 2.33E201 2.82E202 1.17E202 7.05E203 1.48E203
165.00 1.68E100 1.33E100 2.37E201 2.87E202 1.16E202 6.93E203 1.44E203
180.00 1.69E100 1.34E100 2.38E201 2.88E202 1.16E202 6.89E203 1.43E203
total 1.76E102 1.43E102 3.46E101 8.00E100 4.81E100 3.72E100 1.87E100
rel ff 2.07E102 1.56E102 3.36E101 8.06E100 4.91E100 3.85E100 1.97E100
nrl ff 2.18E102 1.65E102 3.68E101 8.95E100 5.49E100 4.30E100 2.21E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Thallium (Z581)
0.00 5.09E102 5.09E102 5.09E102 5.08E102 5.08E102 5.08E102 5.07E102
0.01 5.08E102 5.08E102 5.08E102 5.08E102 5.07E102 5.07E102 5.07E102
0.02 5.08E102 5.07E102 5.07E102 5.07E102 5.06E102 5.05E102 5.04E102
0.04 5.05E102 5.03E102 5.03E102 5.01E102 4.99E102 4.96E102 4.94E102
0.06 5.01E102 4.97E102 4.95E102 4.92E102 4.88E102 4.83E102 4.80E102
0.10 4.88E102 4.78E102 4.76E102 4.70E102 4.60E102 4.52E102 4.47E102
0.20 4.44E102 4.20E102 4.15E102 4.01E102 3.81E102 3.65E102 3.55E102
0.30 3.95E102 3.61E102 3.54E102 3.35E102 3.08E102 2.87E102 2.74E102
0.40 3.48E102 3.07E102 2.98E102 2.77E102 2.47E102 2.26E102 2.13E102
0.50 3.05E102 2.60E102 2.51E102 2.28E102 2.00E102 1.80E102 1.68E102
0.60 2.67E102 2.20E102 2.11E102 1.90E102 1.63E102 1.45E102 1.35E102
0.70 2.34E102 1.88E102 1.79E102 1.59E102 1.35E102 1.19E102 1.10E102
0.80 2.05E102 1.62E102 1.54E102 1.35E102 1.12E102 9.76E101 8.93E101
1.00 1.60E102 1.22E102 1.15E102 9.89E101 7.94E101 6.67E101 5.92E101
1.20 1.27E102 9.35E101 8.75E101 7.37E101 5.70E101 4.60E101 3.95E101
1.50 9.19E101 6.37E101 5.90E101 4.82E101 3.58E101 2.81E101 2.38E101
1.70 7.46E101 4.98E101 4.58E101 3.69E101 2.73E101 2.18E101 1.89E101
2.00 5.50E101 3.51E101 3.20E101 2.57E101 1.96E101 1.66E101 1.54E101
2.50 3.46E101 2.17E101 1.98E101 1.62E101 1.29E101 1.18E101 1.17E101
3.00 2.37E101 1.55E101 1.44E101 1.19E101 9.17E100 7.51E100 6.53E100
3.50 1.76E101 1.21E101 1.13E101 9.22E100 6.46E100 4.36E100 3.07E100
4.00 1.38E101 9.47E100 8.74E100 6.95E100 4.45E100 2.65E100 1.65E100
5.00 8.82E100 5.23E100 4.68E100 3.50E100 2.23E100 1.50E100 1.11E100
6.00 5.54E100 2.83E100 2.48E100 1.83E100 1.34E100 1.25E100 1.34E100
7.00 3.52E100 1.77E100 1.56E100 1.17E100 9.34E201 9.70E201 1.15E100
8.00 2.39E100 1.32E100 1.18E100 9.20E201 6.97E201 6.08E201 5.79E201
9.00 1.74E100 1.08E100 9.86E201 7.80E201 5.23E201 3.40E201 2.32E201
10.00 1.36E100 8.93E201 8.21E201 6.43E201 3.82E201 1.96E201 1.03E201
12.50 8.12E201 4.71E201 4.19E201 3.00E201 1.61E201 8.11E202 4.45E202
15.00 4.85E201 2.23E201 1.90E201 1.28E201 7.80E202 5.86E202 5.18E202
17.50 2.82E201 1.17E201 9.82E202 6.68E202 4.73E202 4.73E202 5.69E202
20.00 1.70E201 7.33E202 6.28E202 4.47E202 3.35E202 3.40E202 4.00E202
22.50 1.10E201 5.35E202 4.71E202 3.52E202 2.55E202 2.15E202 2.00E202
25.00 7.66E202 4.23E202 3.80E202 2.93E202 1.95E202 1.29E202 9.02E203
27.50 5.71E202 3.43E202 3.12E202 2.42E202 1.46E202 7.80E203 4.26E203
30.00 4.46E202 2.77E202 2.52E202 1.92E202 1.06E202 4.88E203 2.29E203
35.00 2.92E202 1.69E202 1.50E202 1.06E202 5.11E203 2.09E203 9.08E204
40.00 1.97E202 9.86E203 8.43E203 5.41E203 2.38E203 9.88E204 4.65E204
45.00 1.32E202 5.70E203 4.70E203 2.79E203 1.16E203 5.10E204 2.68E204
50.00 8.83E203 3.33E203 2.68E203 1.50E203 6.07E204 2.84E204 1.66E204
55.00 5.94E203 2.04E203 1.61E203 8.75E204 3.59E204 1.82E204 1.18E204
60.00 4.09E203 1.32E203 1.04E203 5.63E204 2.44E204 1.38E204 1.00E204
65.00 2.92E203 9.22E204 7.24E204 3.98E204 1.84E204 1.14E204 9.14E205
70.00 2.19E203 6.91E204 5.46E204 3.07E204 1.52E204 1.03E204 8.84E205
75.00 1.73E203 5.54E204 4.41E204 2.56E204 1.34E204 9.61E205 8.67E205
80.00 1.43E203 4.71E204 3.78E204 2.25E204 1.23E204 9.08E205 8.31E205
85.00 1.23E203 4.16E204 3.37E204 2.05E204 1.16E204 8.75E205 8.07E205
90.00 1.10E203 3.81E204 3.11E204 1.93E204 1.12E204 8.49E205 7.78E205
95.00 1.01E203 3.56E204 2.92E204 1.84E204 1.08E204 8.29E205 7.58E205
105.00 8.85E204 3.24E204 2.68E204 1.73E204 1.05E204 8.11E205 7.36E205
120.00 7.85E204 2.96E204 2.48E204 1.64E204 1.03E204 8.12E205 7.38E205
135.00 7.31E204 2.84E204 2.39E204 1.62E204 1.05E204 8.32E205 7.54E205
150.00 7.00E204 2.77E204 2.35E204 1.61E204 1.07E204 8.55E205 7.76E205
165.00 6.83E204 2.74E204 2.33E204 1.62E204 1.09E204 8.78E205 7.98E205
180.00 6.78E204 2.73E204 2.33E204 1.62E204 1.10E204 8.89E205 8.09E205
total 1.35E100 8.84E201 8.14E201 6.65E201 5.02E201 4.09E201 3.65E201
rel ff 1.44E100 9.46E201 8.72E201 7.13E201 5.44E201 4.48E201 3.96E201
nrl ff 1.61E100 1.06E100 9.81E201 8.03E201 6.13E201 5.05E201 4.47E201

11521152 B. K. CHATTERJEE AND S. C. ROY

J. Phys. Chem. Ref. Data, Vol. 27, No. 6, 1998



TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Lead (Z582)
0.00 5.13E102 5.15E102 5.24E102 5.24E102 5.23E102 5.22E102 5.22E102
0.01 5.13E102 5.15E102 5.24E102 5.23E102 5.22E102 5.22E102 5.21E102
0.02 5.13E102 5.15E102 5.24E102 5.23E102 5.22E102 5.22E102 5.21E102
0.04 5.13E102 5.15E102 5.24E102 5.23E102 5.22E102 5.21E102 5.19E102
0.06 5.13E102 5.15E102 5.24E102 5.22E102 5.20E102 5.19E102 5.16E102
0.10 5.13E102 5.15E102 5.24E102 5.20E102 5.16E102 5.14E102 5.06E102
0.20 5.13E102 5.15E102 5.21E102 5.09E102 4.99E102 4.92E102 4.70E102
0.30 5.13E102 5.14E102 5.17E102 4.93E102 4.76E102 4.65E102 4.27E102
0.40 5.12E102 5.13E102 5.12E102 4.74E102 4.50E102 4.35E102 3.85E102
0.50 5.11E102 5.12E102 5.05E102 4.55E102 4.23E102 4.05E102 3.46E102
0.60 5.10E102 5.10E102 4.98E102 4.35E102 3.97E102 3.76E102 3.09E102
0.70 5.09E102 5.08E102 4.90E102 4.14E102 3.72E102 3.48E102 2.76E102
0.80 5.07E102 5.06E102 4.81E102 3.94E102 3.47E102 3.21E102 2.46E102
1.00 5.05E102 5.02E102 4.64E102 3.55E102 3.02E102 2.74E102 1.98E102
1.20 5.00E102 4.96E102 4.45E102 3.19E102 2.62E102 2.34E102 1.61E102
1.50 4.94E102 4.87E102 4.17E102 2.71E102 2.13E102 1.86E102 1.21E102
1.70 4.89E102 4.81E102 3.98E102 2.44E102 1.87E102 1.61E102 1.01E102
2.00 4.81E102 4.71E102 3.71E102 2.09E102 1.55E102 1.31E102 7.77E101
2.50 4.67E102 4.53E102 3.28E102 1.63E102 1.15E102 9.49E101 5.08E101
3.00 4.52E102 4.33E102 2.89E102 1.29E102 8.76E101 6.98E101 3.43E101
3.50 4.37E102 4.14E102 2.56E102 1.04E102 6.69E101 5.22E101 2.47E101
4.00 4.21E102 3.95E102 2.26E102 8.38E101 5.15E101 3.97E101 1.91E101
5.00 3.89E102 3.58E102 1.79E102 5.59E101 3.18E101 2.46E101 1.29E101
6.00 3.56E102 3.23E102 1.44E102 3.86E101 2.18E101 1.70E101 8.99E100
7.00 3.24E102 2.91E102 1.17E102 2.78E101 1.65E101 1.27E101 6.00E100
8.00 2.94E102 2.62E102 9.59E101 2.11E101 1.31E101 9.83E100 3.97E100
9.00 2.69E102 2.36E102 7.91E101 1.67E101 1.05E101 7.66E100 2.75E100
10.00 2.47E102 2.13E102 6.53E101 1.36E101 8.28E100 5.92E100 2.04E100
12.50 2.03E102 1.66E102 4.13E101 8.71E100 4.37E100 3.10E100 1.25E100
15.00 1.66E102 1.32E102 2.77E101 5.61E100 2.48E100 1.78E100 8.41E201
17.50 1.34E102 1.05E102 2.01E101 3.63E100 1.66E100 1.19E100 5.36E201
20.00 1.07E102 8.50E101 1.57E101 2.44E100 1.25E100 8.88E201 3.29E201
22.50 8.57E101 6.87E101 1.27E101 1.73E100 9.77E201 6.76E201 2.06E201
25.00 6.90E101 5.56E101 1.04E101 1.31E100 7.52E201 5.05E201 1.36E201
27.50 5.60E101 4.51E101 8.36E100 1.03E100 5.64E201 3.71E201 9.60E202
30.00 4.61E101 3.68E101 6.66E100 8.37E201 4.17E201 2.69E201 7.23E202
35.00 3.23E101 2.51E101 4.15E100 5.56E201 2.27E201 1.45E201 4.67E202
40.00 2.38E101 1.79E101 2.66E100 3.64E201 1.31E201 8.52E202 3.27E202
45.00 1.81E101 1.35E101 1.83E100 2.37E201 8.39E202 5.55E202 2.34E202
50.00 1.42E101 1.05E101 1.36E100 1.58E201 5.90E202 3.97E202 1.67E202
55.00 1.13E101 8.44E100 1.07E100 1.08E201 4.45E202 3.03E202 1.20E202
60.00 9.02E100 6.84E100 8.74E201 7.82E202 3.53E202 2.42E202 8.74E203
65.00 7.26E100 5.58E100 7.24E201 5.94E202 2.90E202 1.98E202 6.51E203
70.00 5.88E100 4.56E100 6.06E201 4.76E202 2.45E202 1.67E202 5.01E203
75.00 4.81E100 3.75E100 5.13E201 3.99E202 2.12E202 1.43E202 4.01E203
80.00 3.98E100 3.12E100 4.39E201 3.50E202 1.88E202 1.26E202 3.33E203
85.00 3.35E100 2.63E100 3.82E201 3.18E202 1.70E202 1.13E202 2.87E203
90.00 2.88E100 2.27E100 3.39E201 2.97E202 1.57E202 1.03E202 2.55E203
95.00 2.53E100 2.00E100 3.07E201 2.85E202 1.48E202 9.64E203 2.33E203
105.00 2.09E100 1.65E100 2.68E201 2.75E202 1.37E202 8.75E203 2.04E203
120.00 1.81E100 1.43E100 2.44E201 2.77E202 1.29E202 8.08E203 1.81E203
135.00 1.75E100 1.39E100 2.41E201 2.86E202 1.26E202 7.73E203 1.68E203
150.00 1.77E100 1.40E100 2.44E201 2.94E202 1.24E202 7.52E203 1.60E203
165.00 1.80E100 1.42E100 2.48E201 2.99E202 1.23E202 7.40E203 1.56E203
180.00 1.82E100 1.43E100 2.50E201 3.01E202 1.23E202 7.35E203 1.55E203
total 1.84E102 1.49E102 3.57E101 8.27E100 4.97E100 3.85E100 1.94E100
rel ff 2.13E102 1.61E102 3.47E101 8.32E100 5.08E100 3.97E100 2.04E100
nrl ff 2.25E102 1.71E102 3.81E101 9.27E100 5.69E100 4.46E100 2.29E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Lead (Z582)
0.00 5.21E102 5.21E102 5.21E102 5.21E102 5.21E102 5.20E102 5.20E102
0.01 5.21E102 5.20E102 5.20E102 5.20E102 5.20E102 5.19E102 5.19E102
0.02 5.20E102 5.20E102 5.19E102 5.19E102 5.18E102 5.17E102 5.16E102
0.04 5.18E102 5.15E102 5.15E102 5.13E102 5.11E102 5.08E102 5.06E102
0.06 5.13E102 5.09E102 5.07E102 5.04E102 4.99E102 4.95E102 4.92E102
0.10 5.00E102 4.90E102 4.87E102 4.81E102 4.71E102 4.63E102 4.57E102
0.20 4.54E102 4.30E102 4.25E102 4.11E102 3.90E102 3.74E102 3.64E102
0.30 4.04E102 3.70E102 3.62E102 3.43E102 3.15E102 2.94E102 2.80E102
0.40 3.56E102 3.14E102 3.05E102 2.83E102 2.53E102 2.32E102 2.18E102
0.50 3.12E102 2.66E102 2.57E102 2.34E102 2.05E102 1.85E102 1.73E102
0.60 2.73E102 2.26E102 2.17E102 1.95E102 1.67E102 1.49E102 1.39E102
0.70 2.39E102 1.93E102 1.84E102 1.64E102 1.39E102 1.22E102 1.13E102
0.80 2.11E102 1.66E102 1.58E102 1.39E102 1.16E102 1.01E102 9.23E101
1.00 1.65E102 1.26E102 1.18E102 1.02E102 8.22E101 6.91E101 6.15E101
1.20 1.31E102 9.66E101 9.05E101 7.63E101 5.91E101 4.78E101 4.11E101
1.50 9.51E101 6.61E101 6.12E101 5.01E101 3.72E101 2.91E101 2.45E101
1.70 7.73E101 5.17E101 4.75E101 3.84E101 2.83E101 2.25E101 1.93E101
2.00 5.71E101 3.64E101 3.33E101 2.67E101 2.01E101 1.70E101 1.57E101
2.50 3.59E101 2.23E101 2.04E101 1.66E101 1.33E101 1.21E101 1.20E101
3.00 2.45E101 1.59E101 1.47E101 1.21E101 9.44E100 7.86E100 6.96E100
3.50 1.81E101 1.24E101 1.15E101 9.45E100 6.70E100 4.61E100 3.31E100
4.00 1.42E101 9.75E100 9.01E100 7.20E100 4.65E100 2.78E100 1.74E100
5.00 9.10E100 5.48E100 4.91E100 3.69E100 2.33E100 1.53E100 1.10E100
6.00 5.76E100 2.97E100 2.60E100 1.92E100 1.39E100 1.26E100 1.32E100
7.00 3.68E100 1.83E100 1.61E100 1.21E100 9.61E201 1.00E100 1.20E100
8.00 2.49E100 1.35E100 1.21E100 9.37E201 7.18E201 6.45E201 6.37E201
9.00 1.81E100 1.10E100 1.01E100 7.94E201 5.42E201 3.66E201 2.60E201
10.00 1.40E100 9.17E201 8.43E201 6.62E201 3.99E201 2.10E201 1.14E201
12.50 8.39E201 4.95E201 4.41E201 3.18E201 1.70E201 8.38E202 4.47E202
15.00 5.06E201 2.36E201 2.01E201 1.36E201 8.18E202 5.91E202 5.02E202
17.50 2.96E201 1.23E201 1.03E201 7.00E202 4.88E202 4.80E202 5.67E202
20.00 1.78E201 7.61E202 6.50E202 4.60E202 3.43E202 3.50E202 4.19E202
22.50 1.15E201 5.49E202 4.81E202 3.57E202 2.60E202 2.26E202 2.18E202
25.00 7.96E202 4.32E202 3.87E202 2.97E202 2.00E202 1.37E202 9.97E203
27.50 5.91E202 3.51E202 3.18E202 2.46E202 1.51E202 8.31E203 4.69E203
30.00 4.60E202 2.84E202 2.58E202 1.97E202 1.11E202 5.20E203 2.49E203
35.00 3.00E202 1.76E202 1.56E202 1.11E202 5.43E203 2.23E203 9.69E204
40.00 2.03E202 1.03E202 8.89E203 5.77E203 2.57E203 1.06E203 4.93E204
45.00 1.37E202 6.03E203 5.01E203 3.00E203 1.26E203 5.51E204 2.86E204
50.00 9.23E203 3.55E203 2.87E203 1.62E203 6.64E204 3.09E204 1.79E204
55.00 6.26E203 2.19E203 1.74E203 9.52E204 3.94E204 1.98E204 1.27E204
60.00 4.33E203 1.43E203 1.13E203 6.14E204 2.67E204 1.50E204 1.09E204
65.00 3.11E203 9.98E204 7.86E204 4.34E204 2.01E204 1.24E204 9.89E205
70.00 2.34E203 7.49E204 5.93E204 3.36E204 1.66E204 1.12E204 9.54E205
75.00 1.86E203 6.02E204 4.80E204 2.79E204 1.46E204 1.04E204 9.35E205
80.00 1.54E203 5.12E204 4.12E204 2.45E204 1.34E204 9.85E205 8.95E205
85.00 1.33E203 4.53E204 3.67E204 2.24E204 1.26E204 9.47E205 8.69E205
90.00 1.19E203 4.15E204 3.39E204 2.10E204 1.21E204 9.17E205 8.37E205
95.00 1.09E203 3.87E204 3.18E204 2.00E204 1.17E204 8.95E205 8.14E205
105.00 9.60E204 3.52E204 2.92E204 1.88E204 1.13E204 8.71E205 7.88E205
120.00 8.52E204 3.22E204 2.69E204 1.78E204 1.11E204 8.69E205 7.87E205
135.00 7.94E204 3.08E204 2.59E204 1.75E204 1.12E204 8.87E205 8.02E205
150.00 7.60E204 3.00E204 2.54E204 1.74E204 1.14E204 9.10E205 8.23E205
165.00 7.41E204 2.97E204 2.52E204 1.74E204 1.16E204 9.34E205 8.47E205
180.00 7.36E204 2.96E204 2.52E204 1.75E204 1.17E204 9.45E205 8.58E205
total 1.39E100 9.13E201 8.42E201 6.88E201 5.19E201 4.23E201 3.77E201
rel ff 1.48E100 9.78E201 9.02E201 7.38E201 5.63E201 4.63E201 4.10E201
nrl ff 1.67E100 1.10E100 1.02E100 8.34E201 6.36E201 5.24E201 4.64E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Bismuth (Z583)
0.00 5.27E102 5.28E102 5.37E102 5.36E102 5.35E102 5.35E102 5.34E102
0.01 5.27E102 5.28E102 5.37E102 5.36E102 5.35E102 5.35E102 5.34E102
0.02 5.27E102 5.28E102 5.37E102 5.36E102 5.35E102 5.34E102 5.33E102
0.04 5.27E102 5.28E102 5.37E102 5.35E102 5.34E102 5.33E102 5.31E102
0.06 5.26E102 5.28E102 5.36E102 5.35E102 5.33E102 5.32E102 5.28E102
0.10 5.26E102 5.28E102 5.36E102 5.32E102 5.28E102 5.26E102 5.17E102
0.20 5.26E102 5.28E102 5.33E102 5.20E102 5.10E102 5.03E102 4.79E102
0.30 5.26E102 5.27E102 5.29E102 5.03E102 4.85E102 4.74E102 4.35E102
0.40 5.25E102 5.26E102 5.23E102 4.84E102 4.59E102 4.44E102 3.92E102
0.50 5.24E102 5.24E102 5.16E102 4.64E102 4.31E102 4.12E102 3.52E102
0.60 5.23E102 5.23E102 5.08E102 4.43E102 4.04E102 3.83E102 3.14E102
0.70 5.22E102 5.21E102 5.00E102 4.22E102 3.78E102 3.54E102 2.81E102
0.80 5.20E102 5.19E102 4.91E102 4.01E102 3.53E102 3.27E102 2.51E102
1.00 5.17E102 5.14E102 4.72E102 3.62E102 3.07E102 2.79E102 2.03E102
1.20 5.13E102 5.08E102 4.53E102 3.25E102 2.67E102 2.39E102 1.66E102
1.50 5.06E102 4.99E102 4.24E102 2.77E102 2.18E102 1.91E102 1.25E102
1.70 5.00E102 4.92E102 4.05E102 2.49E102 1.92E102 1.66E102 1.04E102
2.00 4.92E102 4.81E102 3.77E102 2.13E102 1.59E102 1.35E102 8.04E101
2.50 4.78E102 4.62E102 3.34E102 1.67E102 1.19E102 9.81E101 5.28E101
3.00 4.62E102 4.42E102 2.95E102 1.33E102 9.05E101 7.23E101 3.58E101
3.50 4.46E102 4.22E102 2.61E102 1.07E102 6.93E101 5.41E101 2.56E101
4.00 4.30E102 4.03E102 2.31E102 8.67E101 5.35E101 4.12E101 1.96E101
5.00 3.96E102 3.65E102 1.84E102 5.80E101 3.32E101 2.56E101 1.32E101
6.00 3.62E102 3.29E102 1.48E102 4.01E101 2.26E101 1.75E101 9.25E100
7.00 3.30E102 2.97E102 1.21E102 2.89E101 1.69E101 1.30E101 6.27E100
8.00 3.00E102 2.67E102 9.90E101 2.18E101 1.34E101 1.00E101 4.18E100
9.00 2.75E102 2.41E102 8.17E101 1.72E101 1.07E101 7.86E100 2.89E100
10.00 2.52E102 2.18E102 6.76E101 1.40E101 8.55E100 6.13E100 2.12E100
12.50 2.08E102 1.71E102 4.30E101 8.94E100 4.59E100 3.25E100 1.28E100
15.00 1.71E102 1.36E102 2.88E101 5.82E100 2.60E100 1.86E100 8.65E201
17.50 1.39E102 1.09E102 2.08E101 3.80E100 1.71E100 1.23E100 5.60E201
20.00 1.12E102 8.80E101 1.60E101 2.55E100 1.28E100 9.09E201 3.48E201
22.50 8.95E101 7.13E101 1.29E101 1.81E100 1.00E100 6.94E201 2.18E201
25.00 7.21E101 5.79E101 1.06E101 1.36E100 7.76E201 5.24E201 1.43E201
27.50 5.87E101 4.71E101 8.59E100 1.06E100 5.88E201 3.88E201 1.01E201
30.00 4.83E101 3.85E101 6.90E100 8.60E201 4.38E201 2.84E201 7.50E202
35.00 3.38E101 2.63E101 4.36E100 5.74E201 2.40E201 1.54E201 4.78E202
40.00 2.48E101 1.87E101 2.80E100 3.80E201 1.39E201 8.97E202 3.34E202
45.00 1.88E101 1.40E101 1.92E100 2.49E201 8.78E202 5.78E202 2.39E202
50.00 1.47E101 1.09E101 1.41E100 1.66E201 6.10E202 4.09E202 1.72E202
55.00 1.16E101 8.68E100 1.10E100 1.14E201 4.57E202 3.10E202 1.25E202
60.00 9.31E100 7.04E100 8.98E201 8.21E202 3.61E202 2.47E202 9.14E203
65.00 7.52E100 5.76E100 7.46E201 6.21E202 2.96E202 2.02E202 6.85E203
70.00 6.12E100 4.74E100 6.28E201 4.95E202 2.50E202 1.71E202 5.30E203
75.00 5.03E100 3.92E100 5.34E201 4.14E202 2.17E202 1.47E202 4.26E203
80.00 4.19E100 3.28E100 4.60E201 3.61E202 1.93E202 1.30E202 3.55E203
85.00 3.55E100 2.79E100 4.02E201 3.27E202 1.75E202 1.17E202 3.07E203
90.00 3.06E100 2.41E100 3.58E201 3.06E202 1.63E202 1.08E202 2.74E203
95.00 2.70E100 2.13E100 3.26E201 2.93E202 1.54E202 1.01E202 2.50E203
105.00 2.24E100 1.77E100 2.86E201 2.82E202 1.43E202 9.21E203 2.20E203
120.00 1.94E100 1.54E100 2.63E201 2.86E202 1.36E202 8.56E203 1.95E203
135.00 1.87E100 1.49E100 2.61E201 2.95E202 1.33E202 8.22E203 1.82E203
150.00 1.88E100 1.50E100 2.65E201 3.04E202 1.31E202 8.01E203 1.73E203
165.00 1.91E100 1.52E100 2.70E201 3.09E202 1.30E202 7.89E203 1.69E203
180.00 1.92E100 1.53E100 2.72E201 3.11E202 1.30E202 7.85E203 1.67E203
total 1.91E102 1.54E102 3.68E101 8.54E100 5.13E100 3.97E100 2.00E100
rel ff 2.20E102 1.66E102 3.58E101 8.59E100 5.24E100 4.10E100 2.11E100
nrl ff 2.32E102 1.76E102 3.94E101 9.60E100 5.89E100 4.62E100 2.38E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Bismuth (Z583)
0.00 5.34E102 5.34E102 5.34E102 5.33E102 5.33E102 5.33E102 5.32E102
0.01 5.33E102 5.33E102 5.33E102 5.33E102 5.32E102 5.32E102 5.31E102
0.02 5.33E102 5.32E102 5.32E102 5.31E102 5.30E102 5.29E102 5.28E102
0.04 5.30E102 5.27E102 5.27E102 5.25E102 5.23E102 5.20E102 5.18E102
0.06 5.25E102 5.20E102 5.19E102 5.16E102 5.11E102 5.06E102 5.03E102
0.10 5.11E102 5.00E102 4.98E102 4.91E102 4.81E102 4.72E102 4.66E102
0.20 4.63E102 4.38E102 4.33E102 4.18E102 3.97E102 3.81E102 3.70E102
0.30 4.12E102 3.76E102 3.69E102 3.49E102 3.21E102 2.99E102 2.85E102
0.40 3.63E102 3.20E102 3.11E102 2.89E102 2.58E102 2.37E102 2.23E102
0.50 3.18E102 2.71E102 2.62E102 2.39E102 2.09E102 1.89E102 1.78E102
0.60 2.78E102 2.31E102 2.22E102 2.00E102 1.72E102 1.54E102 1.43E102
0.70 2.45E102 1.98E102 1.89E102 1.68E102 1.43E102 1.26E102 1.16E102
0.80 2.15E102 1.71E102 1.63E102 1.43E102 1.19E102 1.04E102 9.48E101
1.00 1.69E102 1.29E102 1.22E102 1.05E102 8.50E101 7.15E101 6.35E101
1.20 1.35E102 9.97E101 9.34E101 7.89E101 6.13E101 4.98E101 4.30E101
1.50 9.81E101 6.85E101 6.34E101 5.20E101 3.87E101 3.04E101 2.57E101
1.70 7.99E101 5.37E101 4.94E101 3.99E101 2.94E101 2.33E101 2.00E101
2.00 5.93E101 3.80E101 3.47E101 2.78E101 2.08E101 1.73E101 1.58E101
2.50 3.74E101 2.32E101 2.12E101 1.71E101 1.36E101 1.23E101 1.21E101
3.00 2.54E101 1.63E101 1.50E101 1.23E101 9.65E100 8.20E100 7.43E100
3.50 1.86E101 1.26E101 1.17E101 9.57E100 6.90E100 4.93E100 3.70E100
4.00 1.45E101 9.95E100 9.20E100 7.38E100 4.85E100 2.98E100 1.92E100
5.00 9.35E100 5.75E100 5.17E100 3.91E100 2.45E100 1.55E100 1.08E100
6.00 6.00E100 3.15E100 2.77E100 2.04E100 1.44E100 1.25E100 1.23E100
7.00 3.85E100 1.92E100 1.68E100 1.26E100 9.88E201 1.02E100 1.20E100
8.00 2.60E100 1.38E100 1.23E100 9.50E201 7.35E201 6.85E201 7.07E201
9.00 1.88E100 1.12E100 1.01E100 7.98E201 5.57E201 3.99E201 3.03E201
10.00 1.44E100 9.32E201 8.54E201 6.71E201 4.15E201 2.29E201 1.31E201
12.50 8.63E201 5.20E201 4.66E201 3.39E201 1.81E201 8.70E202 4.48E202
15.00 5.27E201 2.52E201 2.16E201 1.47E201 8.62E202 5.90E202 4.70E202
17.50 3.12E201 1.30E201 1.10E201 7.39E202 5.05E202 4.79E202 5.46E202
20.00 1.88E201 7.93E202 6.75E202 4.73E202 3.50E202 3.58E202 4.33E202
22.50 1.21E201 5.62E202 4.90E202 3.60E202 2.64E202 2.37E202 2.39E202
25.00 8.30E202 4.38E202 3.90E202 2.97E202 2.04E202 1.46E202 1.13E202
27.50 6.11E202 3.55E202 3.21E202 2.48E202 1.55E202 8.91E203 5.30E203
30.00 4.72E202 2.88E202 2.62E202 2.01E202 1.15E202 5.57E203 2.77E203
35.00 3.07E202 1.81E202 1.62E202 1.16E202 5.76E203 2.37E203 1.03E203
40.00 2.09E202 1.08E202 9.37E203 6.16E203 2.77E203 1.13E203 5.17E204
45.00 1.42E202 6.39E203 5.33E203 3.24E203 1.38E203 5.93E204 3.02E204
50.00 9.62E203 3.79E203 3.08E203 1.76E203 7.26E204 3.35E204 1.91E204
55.00 6.57E203 2.35E203 1.88E203 1.04E203 4.32E204 2.17E204 1.38E204
60.00 4.58E203 1.54E203 1.22E203 6.70E204 2.93E204 1.64E204 1.18E204
65.00 3.32E203 1.08E203 8.53E204 4.74E204 2.20E204 1.36E204 1.07E204
70.00 2.51E203 8.13E204 6.45E204 3.66E204 1.81E204 1.22E204 1.04E204
75.00 1.99E203 6.54E204 5.23E204 3.05E204 1.59E204 1.13E204 1.01E204
80.00 1.66E203 5.57E204 4.48E204 2.68E204 1.46E204 1.07E204 9.69E205
85.00 1.44E203 4.93E204 4.00E204 2.44E204 1.37E204 1.03E204 9.39E205
90.00 1.28E203 4.51E204 3.69E204 2.29E204 1.32E204 9.92E205 9.03E205
95.00 1.18E203 4.21E204 3.46E204 2.18E204 1.27E204 9.66E205 8.76E205
105.00 1.04E203 3.83E204 3.17E204 2.04E204 1.23E204 9.37E205 8.45E205
120.00 9.25E204 3.50E204 2.92E204 1.92E204 1.19E204 9.28E205 8.38E205
135.00 8.62E204 3.34E204 2.81E204 1.89E204 1.20E204 9.44E205 8.50E205
150.00 8.25E204 3.25E204 2.75E204 1.87E204 1.22E204 9.65E205 8.71E205
165.00 8.05E204 3.21E204 2.72E204 1.87E204 1.24E204 9.89E205 8.95E205
180.00 7.99E204 3.20E204 2.72E204 1.88E204 1.25E204 1.00E204 9.06E205
total 1.44E100 9.43E201 8.69E201 7.10E201 5.36E201 4.36E201 3.89E201
rel ff 1.53E100 1.01E100 9.32E201 7.62E201 5.82E201 4.79E201 4.24E201
nrl ff 1.74E100 1.15E100 1.06E100 8.64E201 6.60E201 5.44E201 4.81E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Polonium (Z584)
0.00 5.40E102 5.42E102 5.49E102 5.49E102 5.48E102 5.48E102 5.47E102
0.01 5.40E102 5.42E102 5.49E102 5.49E102 5.48E102 5.47E102 5.46E102
0.02 5.40E102 5.42E102 5.49E102 5.49E102 5.47E102 5.47E102 5.46E102
0.04 5.40E102 5.42E102 5.49E102 5.48E102 5.47E102 5.46E102 5.44E102
0.06 5.40E102 5.41E102 5.49E102 5.47E102 5.45E102 5.44E102 5.40E102
0.10 5.40E102 5.41E102 5.49E102 5.44E102 5.41E102 5.38E102 5.29E102
0.20 5.40E102 5.41E102 5.46E102 5.32E102 5.21E102 5.14E102 4.89E102
0.30 5.39E102 5.40E102 5.41E102 5.14E102 4.95E102 4.84E102 4.43E102
0.40 5.38E102 5.39E102 5.35E102 4.94E102 4.68E102 4.52E102 4.00E102
0.50 5.37E102 5.38E102 5.27E102 4.73E102 4.39E102 4.20E102 3.58E102
0.60 5.37E102 5.36E102 5.19E102 4.51E102 4.12E102 3.90E102 3.20E102
0.70 5.35E102 5.34E102 5.10E102 4.30E102 3.85E102 3.61E102 2.86E102
0.80 5.34E102 5.32E102 5.01E102 4.08E102 3.60E102 3.33E102 2.56E102
1.00 5.30E102 5.27E102 4.82E102 3.68E102 3.13E102 2.85E102 2.08E102
1.20 5.26E102 5.20E102 4.62E102 3.31E102 2.72E102 2.44E102 1.70E102
1.50 5.18E102 5.10E102 4.32E102 2.82E102 2.23E102 1.96E102 1.29E102
1.70 5.12E102 5.03E102 4.12E102 2.54E102 1.96E102 1.70E102 1.08E102
2.00 5.03E102 4.92E102 3.84E102 2.18E102 1.64E102 1.39E102 8.31E101
2.50 4.88E102 4.72E102 3.40E102 1.72E102 1.23E102 1.01E102 5.48E101
3.00 4.72E102 4.52E102 3.00E102 1.37E102 9.34E101 7.48E101 3.73E101
3.50 4.56E102 4.31E102 2.66E102 1.10E102 7.18E101 5.61E101 2.66E101
4.00 4.39E102 4.11E102 2.36E102 8.95E101 5.56E101 4.28E101 2.02E101
5.00 4.04E102 3.72E102 1.88E102 6.01E101 3.45E101 2.66E101 1.34E101
6.00 3.69E102 3.36E102 1.52E102 4.16E101 2.33E101 1.81E101 9.51E100
7.00 3.37E102 3.03E102 1.24E102 3.00E101 1.73E101 1.33E101 6.53E100
8.00 3.07E102 2.73E102 1.02E102 2.26E101 1.36E101 1.03E101 4.39E100
9.00 2.81E102 2.47E102 8.43E101 1.77E101 1.10E101 8.08E100 3.03E100
10.00 2.58E102 2.23E102 6.99E101 1.44E101 8.81E100 6.34E100 2.21E100
12.50 2.13E102 1.76E102 4.47E101 9.18E100 4.82E100 3.41E100 1.30E100
15.00 1.76E102 1.40E102 2.99E101 6.03E100 2.72E100 1.94E100 8.89E201
17.50 1.44E102 1.13E102 2.14E101 3.96E100 1.77E100 1.27E100 5.85E201
20.00 1.16E102 9.11E101 1.64E101 2.67E100 1.31E100 9.32E201 3.68E201
22.50 9.34E101 7.39E101 1.32E101 1.88E100 1.02E100 7.13E201 2.31E201
25.00 7.54E101 6.02E101 1.08E101 1.40E100 8.00E201 5.43E201 1.51E201
27.50 6.13E101 4.91E101 8.81E100 1.10E100 6.12E201 4.05E201 1.05E201
30.00 5.05E101 4.02E101 7.13E100 8.84E201 4.59E201 2.98E201 7.78E202
35.00 3.54E101 2.75E101 4.56E100 5.93E201 2.54E201 1.63E201 4.89E202
40.00 2.58E101 1.95E101 2.94E100 3.95E201 1.46E201 9.44E202 3.41E202
45.00 1.95E101 1.45E101 2.00E100 2.62E201 9.19E202 6.03E202 2.45E202
50.00 1.51E101 1.12E101 1.46E100 1.75E201 6.33E202 4.22E202 1.78E202
55.00 1.20E101 8.93E100 1.13E100 1.20E201 4.70E202 3.18E202 1.29E202
60.00 9.61E100 7.25E100 9.21E201 8.63E202 3.69E202 2.52E202 9.54E203
65.00 7.79E100 5.94E100 7.66E201 6.50E202 3.03E202 2.07E202 7.19E203
70.00 6.37E100 4.91E100 6.47E201 5.15E202 2.56E202 1.75E202 5.59E203
75.00 5.26E100 4.09E100 5.53E201 4.29E202 2.23E202 1.51E202 4.51E203
80.00 4.41E100 3.45E100 4.78E201 3.73E202 1.98E202 1.34E202 3.78E203
85.00 3.75E100 2.95E100 4.21E201 3.38E202 1.81E202 1.21E202 3.27E203
90.00 3.25E100 2.56E100 3.76E201 3.15E202 1.68E202 1.12E202 2.93E203
95.00 2.88E100 2.27E100 3.43E201 3.01E202 1.60E202 1.05E202 2.68E203
105.00 2.40E100 1.90E100 3.03E201 2.90E202 1.49E202 9.68E203 2.36E203
120.00 2.08E100 1.65E100 2.81E201 2.94E202 1.42E202 9.05E203 2.11E203
135.00 2.00E100 1.59E100 2.80E201 3.04E202 1.40E202 8.72E203 1.96E203
150.00 2.00E100 1.60E100 2.86E201 3.14E202 1.39E202 8.52E203 1.88E203
165.00 2.03E100 1.62E100 2.91E201 3.20E202 1.38E202 8.40E203 1.83E203
180.00 2.04E100 1.63E100 2.94E201 3.21E202 1.38E202 8.36E203 1.81E203
total 1.98E102 1.60E102 3.80E101 8.81E100 5.30E100 4.10E100 2.07E100
rel ff 2.27E102 1.71E102 3.69E101 8.86E100 5.41E100 4.24E100 2.17E100
nrl ff 2.40E102 1.82E102 4.08E101 9.93E100 6.10E100 4.79E100 2.47E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Polonium (Z584)
0.00 5.47E102 5.46E102 5.46E102 5.46E102 5.46E102 5.45E102 5.45E102
0.01 5.46E102 5.46E102 5.45E102 5.45E102 5.45E102 5.44E102 5.44E102
0.02 5.45E102 5.45E102 5.45E102 5.44E102 5.43E102 5.42E102 5.40E102
0.04 5.42E102 5.40E102 5.39E102 5.37E102 5.35E102 5.32E102 5.30E102
0.06 5.37E102 5.32E102 5.31E102 5.27E102 5.22E102 5.17E102 5.14E102
0.10 5.22E102 5.11E102 5.08E102 5.01E102 4.90E102 4.82E102 4.76E102
0.20 4.72E102 4.46E102 4.41E102 4.26E102 4.04E102 3.88E102 3.77E102
0.30 4.20E102 3.83E102 3.75E102 3.55E102 3.27E102 3.05E102 2.91E102
0.40 3.69E102 3.25E102 3.16E102 2.94E102 2.64E102 2.42E102 2.28E102
0.50 3.24E102 2.76E102 2.67E102 2.44E102 2.14E102 1.94E102 1.82E102
0.60 2.84E102 2.36E102 2.27E102 2.05E102 1.77E102 1.58E102 1.47E102
0.70 2.50E102 2.03E102 1.94E102 1.73E102 1.47E102 1.30E102 1.20E102
0.80 2.20E102 1.75E102 1.67E102 1.47E102 1.23E102 1.07E102 9.74E101
1.00 1.74E102 1.33E102 1.26E102 1.09E102 8.78E101 7.39E101 6.57E101
1.20 1.39E102 1.03E102 9.63E101 8.15E101 6.35E101 5.18E101 4.49E101
1.50 1.01E102 7.08E101 6.56E101 5.39E101 4.02E101 3.17E101 2.69E101
1.70 8.26E101 5.57E101 5.13E101 4.15E101 3.06E101 2.42E101 2.07E101
2.00 6.15E101 3.96E101 3.62E101 2.89E101 2.15E101 1.77E101 1.59E101
2.50 3.89E101 2.41E101 2.20E101 1.77E101 1.39E101 1.24E101 1.21E101
3.00 2.63E101 1.67E101 1.53E101 1.26E101 9.87E100 8.52E100 7.89E100
3.50 1.92E101 1.28E101 1.18E101 9.71E100 7.11E100 5.26E100 4.10E100
4.00 1.49E101 1.01E101 9.38E100 7.56E100 5.04E100 3.18E100 2.10E100
5.00 9.61E100 6.01E100 5.43E100 4.13E100 2.57E100 1.59E100 1.06E100
6.00 6.23E100 3.33E100 2.94E100 2.16E100 1.50E100 1.24E100 1.16E100
7.00 4.03E100 2.01E100 1.76E100 1.31E100 1.02E100 1.03E100 1.21E100
8.00 2.71E100 1.42E100 1.26E100 9.65E201 7.53E201 7.23E201 7.77E201
9.00 1.95E100 1.13E100 1.02E100 8.03E201 5.73E201 4.33E201 3.51E201
10.00 1.49E100 9.47E201 8.66E201 6.81E201 4.30E201 2.50E201 1.51E201
12.50 8.88E201 5.45E201 4.90E201 3.60E201 1.92E201 9.05E202 4.54E202
15.00 5.49E201 2.69E201 2.31E201 1.58E201 9.08E202 5.91E202 4.44E202
17.50 3.29E201 1.38E201 1.16E201 7.82E202 5.23E202 4.78E202 5.26E202
20.00 1.99E201 8.28E202 7.02E202 4.87E202 3.57E202 3.66E202 4.45E202
22.50 1.27E201 5.77E202 5.00E202 3.64E202 2.68E202 2.48E202 2.61E202
25.00 8.66E202 4.45E202 3.94E202 2.98E202 2.07E202 1.56E202 1.26E202
27.50 6.32E202 3.60E202 3.25E202 2.50E202 1.59E202 9.54E203 5.96E203
30.00 4.86E202 2.93E202 2.67E202 2.05E202 1.19E202 5.97E203 3.06E203
35.00 3.14E202 1.87E202 1.68E202 1.22E202 6.09E203 2.53E203 1.10E203
40.00 2.14E202 1.13E202 9.85E203 6.56E203 2.97E203 1.21E203 5.43E204
45.00 1.47E202 6.75E203 5.67E203 3.49E203 1.49E203 6.38E204 3.19E204
50.00 1.00E202 4.04E203 3.30E203 1.91E203 7.93E204 3.64E204 2.04E204
55.00 6.90E203 2.52E203 2.02E203 1.13E203 4.73E204 2.36E204 1.49E204
60.00 4.85E203 1.66E203 1.32E203 7.30E204 3.21E204 1.79E204 1.28E204
65.00 3.53E203 1.17E203 9.25E204 5.17E204 2.41E204 1.48E204 1.16E204
70.00 2.68E203 8.81E204 7.00E204 4.00E204 1.98E204 1.32E204 1.12E204
75.00 2.14E203 7.10E204 5.68E204 3.32E204 1.74E204 1.23E204 1.09E204
80.00 1.78E203 6.05E204 4.88E204 2.92E204 1.59E204 1.16E204 1.05E204
85.00 1.55E203 5.35E204 4.35E204 2.65E204 1.49E204 1.11E204 1.01E204
90.00 1.39E203 4.91E204 4.01E204 2.49E204 1.43E204 1.07E204 9.74E205
95.00 1.27E203 4.58E204 3.76E204 2.37E204 1.38E204 1.04E204 9.43E205
105.00 1.13E203 4.16E204 3.44E204 2.21E204 1.32E204 1.01E204 9.06E205
120.00 1.00E203 3.80E204 3.17E204 2.08E204 1.28E204 9.93E205 8.94E205
135.00 9.35E204 3.62E204 3.04E204 2.03E204 1.29E204 1.01E204 9.03E205
150.00 8.95E204 3.52E204 2.97E204 2.01E204 1.30E204 1.03E204 9.23E205
165.00 8.73E204 3.47E204 2.94E204 2.01E204 1.32E204 1.05E204 9.46E205
180.00 8.66E204 3.46E204 2.93E204 2.02E204 1.33E204 1.06E204 9.58E205
total 1.49E100 9.74E201 8.97E201 7.33E201 5.53E201 4.50E201 4.01E201
rel ff 1.58E100 1.04E100 9.63E201 7.88E201 6.01E201 4.95E201 4.38E201
nrl ff 1.80E100 1.19E100 1.10E100 8.97E201 6.85E201 5.64E201 4.99E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Astatine (Z585)
0.00 5.54E102 5.55E102 5.62E102 5.62E102 5.61E102 5.61E102 5.60E102
0.01 5.54E102 5.55E102 5.62E102 5.62E102 5.61E102 5.60E102 5.59E102
0.02 5.54E102 5.55E102 5.62E102 5.61E102 5.60E102 5.60E102 5.59E102
0.04 5.54E102 5.55E102 5.62E102 5.61E102 5.60E102 5.59E102 5.56E102
0.06 5.54E102 5.55E102 5.61E102 5.60E102 5.58E102 5.57E102 5.53E102
0.10 5.53E102 5.55E102 5.61E102 5.57E102 5.53E102 5.51E102 5.41E102
0.20 5.53E102 5.54E102 5.58E102 5.44E102 5.32E102 5.25E102 4.99E102
0.30 5.53E102 5.54E102 5.53E102 5.25E102 5.05E102 4.93E102 4.52E102
0.40 5.52E102 5.52E102 5.47E102 5.04E102 4.77E102 4.61E102 4.07E102
0.50 5.51E102 5.51E102 5.39E102 4.82E102 4.48E102 4.28E102 3.65E102
0.60 5.50E102 5.49E102 5.30E102 4.60E102 4.20E102 3.97E102 3.26E102
0.70 5.48E102 5.47E102 5.21E102 4.38E102 3.93E102 3.68E102 2.92E102
0.80 5.47E102 5.44E102 5.11E102 4.16E102 3.66E102 3.40E102 2.62E102
1.00 5.43E102 5.39E102 4.91E102 3.75E102 3.19E102 2.90E102 2.13E102
1.20 5.38E102 5.33E102 4.70E102 3.37E102 2.78E102 2.49E102 1.75E102
1.50 5.30E102 5.22E102 4.40E102 2.88E102 2.28E102 2.01E102 1.32E102
1.70 5.24E102 5.14E102 4.20E102 2.60E102 2.01E102 1.75E102 1.11E102
2.00 5.15E102 5.03E102 3.91E102 2.23E102 1.68E102 1.43E102 8.58E101
2.50 4.99E102 4.82E102 3.46E102 1.76E102 1.26E102 1.04E102 5.69E101
3.00 4.83E102 4.61E102 3.06E102 1.41E102 9.63E101 7.73E101 3.88E101
3.50 4.65E102 4.40E102 2.71E102 1.14E102 7.42E101 5.81E101 2.76E101
4.00 4.48E102 4.20E102 2.41E102 9.24E101 5.76E101 4.44E101 2.08E101
5.00 4.12E102 3.80E102 1.93E102 6.23E101 3.59E101 2.76E101 1.37E101
6.00 3.77E102 3.43E102 1.56E102 4.32E101 2.41E101 1.86E101 9.77E100
7.00 3.44E102 3.09E102 1.27E102 3.11E101 1.77E101 1.36E101 6.79E100
8.00 3.13E102 2.79E102 1.05E102 2.34E101 1.39E101 1.05E101 4.61E100
9.00 2.87E102 2.53E102 8.68E101 1.83E101 1.12E101 8.29E100 3.18E100
10.00 2.64E102 2.29E102 7.22E101 1.48E101 9.08E100 6.55E100 2.30E100
12.50 2.18E102 1.81E102 4.63E101 9.42E100 5.05E100 3.57E100 1.33E100
15.00 1.81E102 1.44E102 3.10E101 6.23E100 2.85E100 2.03E100 9.14E201
17.50 1.49E102 1.16E102 2.20E101 4.13E100 1.83E100 1.31E100 6.09E201
20.00 1.21E102 9.41E101 1.68E101 2.79E100 1.34E100 9.55E201 3.87E201
22.50 9.73E101 7.66E101 1.34E101 1.96E100 1.05E100 7.32E201 2.44E201
25.00 7.86E101 6.25E101 1.10E101 1.45E100 8.24E201 5.61E201 1.60E201
27.50 6.41E101 5.11E101 9.01E100 1.13E100 6.36E201 4.23E201 1.10E201
30.00 5.28E101 4.20E101 7.35E100 9.09E201 4.81E201 3.13E201 8.09E202
35.00 3.70E101 2.88E101 4.75E100 6.12E201 2.68E201 1.72E201 5.02E202
40.00 2.69E101 2.04E101 3.07E100 4.11E201 1.54E201 9.93E202 3.48E202
45.00 2.03E101 1.51E101 2.08E100 2.74E201 9.63E202 6.29E202 2.51E202
50.00 1.57E101 1.16E101 1.51E100 1.84E201 6.56E202 4.36E202 1.83E202
55.00 1.24E101 9.19E100 1.16E100 1.27E201 4.84E202 3.26E202 1.34E202
60.00 9.93E100 7.46E100 9.41E201 9.06E202 3.79E202 2.58E202 9.94E203
65.00 8.07E100 6.13E100 7.83E201 6.80E202 3.10E202 2.11E202 7.54E203
70.00 6.62E100 5.09E100 6.64E201 5.37E202 2.62E202 1.79E202 5.89E203
75.00 5.50E100 4.27E100 5.70E201 4.45E202 2.28E202 1.55E202 4.78E203
80.00 4.63E100 3.61E100 4.95E201 3.86E202 2.04E202 1.38E202 4.01E203
85.00 3.96E100 3.10E100 4.37E201 3.48E202 1.87E202 1.26E202 3.49E203
90.00 3.45E100 2.71E100 3.93E201 3.25E202 1.74E202 1.16E202 3.12E203
95.00 3.06E100 2.41E100 3.60E201 3.10E202 1.65E202 1.10E202 2.87E203
105.00 2.56E100 2.03E100 3.19E201 2.99E202 1.55E202 1.02E202 2.54E203
120.00 2.22E100 1.77E100 2.97E201 3.03E202 1.49E202 9.54E203 2.27E203
135.00 2.13E100 1.70E100 2.98E201 3.14E202 1.47E202 9.23E203 2.12E203
150.00 2.13E100 1.70E100 3.05E201 3.24E202 1.46E202 9.04E203 2.02E203
165.00 2.15E100 1.72E100 3.12E201 3.30E202 1.45E202 8.93E203 1.97E203
180.00 2.16E100 1.73E100 3.14E201 3.32E202 1.45E202 8.89E203 1.96E203
total 2.05E102 1.65E102 3.91E101 9.09E100 5.46E100 4.23E100 2.13E100
rel ff 2.33E102 1.76E102 3.80E101 9.13E100 5.58E100 4.37E100 2.24E100
nrl ff 2.47E102 1.88E102 4.21E101 1.03E101 6.32E100 4.96E100 2.56E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Astatine (Z585)
0.00 5.60E102 5.59E102 5.59E102 5.59E102 5.59E102 5.58E102 5.58E102
0.01 5.59E102 5.58E102 5.58E102 5.58E102 5.57E102 5.57E102 5.56E102
0.02 5.58E102 5.57E102 5.57E102 5.57E102 5.56E102 5.54E102 5.53E102
0.04 5.55E102 5.52E102 5.52E102 5.50E102 5.47E102 5.44E102 5.41E102
0.06 5.50E102 5.44E102 5.43E102 5.39E102 5.33E102 5.28E102 5.25E102
0.10 5.34E102 5.22E102 5.19E102 5.12E102 5.01E102 4.91E102 4.85E102
0.20 4.82E102 4.55E102 4.49E102 4.34E102 4.12E102 3.95E102 3.84E102
0.30 4.28E102 3.90E102 3.83E102 3.62E102 3.33E102 3.11E102 2.96E102
0.40 3.76E102 3.32E102 3.23E102 3.00E102 2.69E102 2.47E102 2.34E102
0.50 3.30E102 2.82E102 2.73E102 2.49E102 2.19E102 1.99E102 1.87E102
0.60 2.90E102 2.41E102 2.32E102 2.10E102 1.81E102 1.62E102 1.51E102
0.70 2.55E102 2.08E102 1.99E102 1.77E102 1.51E102 1.33E102 1.23E102
0.80 2.26E102 1.80E102 1.72E102 1.52E102 1.27E102 1.10E102 1.00E102
1.00 1.78E102 1.37E102 1.30E102 1.12E102 9.06E101 7.63E101 6.78E101
1.20 1.43E102 1.06E102 9.93E101 8.41E101 6.58E101 5.38E101 4.68E101
1.50 1.04E102 7.32E101 6.78E101 5.58E101 4.18E101 3.31E101 2.82E101
1.70 8.53E101 5.78E101 5.32E101 4.31E101 3.18E101 2.50E101 2.14E101
2.00 6.37E101 4.12E101 3.76E101 3.01E101 2.23E101 1.81E101 1.60E101
2.50 4.04E101 2.50E101 2.28E101 1.83E101 1.42E101 1.26E101 1.22E101
3.00 2.72E101 1.71E101 1.57E101 1.28E101 1.01E101 8.84E100 8.33E100
3.50 1.97E101 1.30E101 1.20E101 9.85E100 7.32E100 5.59E100 4.51E100
4.00 1.52E101 1.04E101 9.57E100 7.74E100 5.24E100 3.39E100 2.30E100
5.00 9.86E100 6.27E100 5.69E100 4.35E100 2.69E100 1.63E100 1.06E100
6.00 6.46E100 3.52E100 3.11E100 2.29E100 1.56E100 1.23E100 1.10E100
7.00 4.21E100 2.10E100 1.84E100 1.36E100 1.05E100 1.05E100 1.21E100
8.00 2.83E100 1.46E100 1.29E100 9.83E201 7.72E201 7.61E201 8.44E201
9.00 2.02E100 1.15E100 1.04E100 8.09E201 5.89E201 4.68E201 4.01E201
10.00 1.54E100 9.63E201 8.79E201 6.91E201 4.46E201 2.71E201 1.72E201
12.50 9.13E201 5.70E201 5.14E201 3.80E201 2.03E201 9.44E202 4.63E202
15.00 5.70E201 2.86E201 2.47E201 1.69E201 9.57E202 5.94E202 4.23E202
17.50 3.45E201 1.46E201 1.23E201 8.27E202 5.42E202 4.79E202 5.08E202
20.00 2.09E201 8.65E202 7.31E202 5.03E202 3.65E202 3.73E202 4.55E202
22.50 1.33E201 5.93E202 5.12E202 3.69E202 2.72E202 2.59E202 2.82E202
25.00 9.04E202 4.53E202 4.00E202 3.00E202 2.11E202 1.65E202 1.41E202
27.50 6.55E202 3.65E202 3.28E202 2.52E202 1.63E202 1.02E202 6.68E203
30.00 5.00E202 2.99E202 2.71E202 2.08E202 1.23E202 6.38E203 3.39E203
35.00 3.22E202 1.93E202 1.73E202 1.27E202 6.43E203 2.70E203 1.18E203
40.00 2.19E202 1.19E202 1.03E202 6.96E203 3.19E203 1.29E203 5.72E204
45.00 1.51E202 7.12E203 6.01E203 3.74E203 1.62E203 6.86E204 3.37E204
50.00 1.04E202 4.30E203 3.52E203 2.06E203 8.65E204 3.94E204 2.18E204
55.00 7.23E203 2.70E203 2.17E203 1.22E203 5.17E204 2.57E204 1.60E204
60.00 5.11E203 1.78E203 1.42E203 7.94E204 3.51E204 1.95E204 1.38E204
65.00 3.74E203 1.26E203 1.00E203 5.63E204 2.63E204 1.61E204 1.26E204
70.00 2.86E203 9.53E204 7.60E204 4.35E204 2.16E204 1.44E204 1.21E204
75.00 2.29E203 7.70E204 6.17E204 3.62E204 1.90E204 1.34E204 1.18E204
80.00 1.91E203 6.56E204 5.30E204 3.18E204 1.73E204 1.26E204 1.13E204
85.00 1.66E203 5.81E204 4.73E204 2.89E204 1.62E204 1.20E204 1.09E204
90.00 1.49E203 5.33E204 4.36E204 2.71E204 1.55E204 1.16E204 1.05E204
95.00 1.37E203 4.97E204 4.09E204 2.57E204 1.49E204 1.12E204 1.01E204
105.00 1.22E203 4.52E204 3.74E204 2.40E204 1.43E204 1.08E204 9.71E205
120.00 1.09E203 4.12E204 3.44E204 2.25E204 1.38E204 1.06E204 9.54E205
135.00 1.01E203 3.92E204 3.29E204 2.20E204 1.38E204 1.07E204 9.59E205
150.00 9.69E204 3.81E204 3.21E204 2.17E204 1.39E204 1.09E204 9.78E205
165.00 9.46E204 3.75E204 3.17E204 2.16E204 1.41E204 1.11E204 1.00E204
180.00 9.38E204 3.74E204 3.17E204 2.17E204 1.42E204 1.12E204 1.01E204
total 1.54E100 1.00E100 9.26E201 7.56E201 5.71E201 4.65E201 4.13E201
rel ff 1.64E100 1.08E100 9.94E201 8.13E201 6.21E201 5.11E201 4.52E201
nrl ff 1.87E100 1.23E100 1.14E100 9.30E201 7.10E201 5.85E201 5.18E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Radon (Z586)
0.00 5.68E102 5.69E102 5.75E102 5.75E102 5.74E102 5.74E102 5.73E102
0.01 5.68E102 5.69E102 5.74E102 5.75E102 5.74E102 5.73E102 5.72E102
0.02 5.67E102 5.69E102 5.74E102 5.75E102 5.73E102 5.73E102 5.72E102
0.04 5.67E102 5.68E102 5.74E102 5.74E102 5.73E102 5.72E102 5.69E102
0.06 5.67E102 5.68E102 5.74E102 5.73E102 5.71E102 5.70E102 5.65E102
0.10 5.67E102 5.68E102 5.74E102 5.70E102 5.66E102 5.63E102 5.53E102
0.20 5.67E102 5.68E102 5.70E102 5.56E102 5.44E102 5.36E102 5.09E102
0.30 5.66E102 5.67E102 5.65E102 5.37E102 5.16E102 5.04E102 4.61E102
0.40 5.65E102 5.66E102 5.58E102 5.15E102 4.87E102 4.70E102 4.15E102
0.50 5.65E102 5.64E102 5.50E102 4.92E102 4.57E102 4.37E102 3.72E102
0.60 5.64E102 5.62E102 5.41E102 4.69E102 4.28E102 4.05E102 3.33E102
0.70 5.62E102 5.60E102 5.31E102 4.47E102 4.00E102 3.75E102 2.98E102
0.80 5.60E102 5.57E102 5.21E102 4.25E102 3.74E102 3.46E102 2.67E102
1.00 5.57E102 5.52E102 5.00E102 3.83E102 3.25E102 2.96E102 2.18E102
1.20 5.52E102 5.45E102 4.80E102 3.44E102 2.84E102 2.55E102 1.79E102
1.50 5.43E102 5.34E102 4.48E102 2.94E102 2.34E102 2.05E102 1.36E102
1.70 5.37E102 5.26E102 4.28E102 2.65E102 2.06E102 1.79E102 1.14E102
2.00 5.27E102 5.14E102 3.98E102 2.29E102 1.72E102 1.47E102 8.84E101
2.50 5.10E102 4.92E102 3.52E102 1.81E102 1.30E102 1.08E102 5.90E101
3.00 4.93E102 4.71E102 3.11E102 1.45E102 9.92E101 7.99E101 4.03E101
3.50 4.76E102 4.50E102 2.76E102 1.17E102 7.66E101 6.02E101 2.86E101
4.00 4.58E102 4.28E102 2.46E102 9.53E101 5.97E101 4.61E101 2.15E101
5.00 4.21E102 3.88E102 1.97E102 6.44E101 3.74E101 2.86E101 1.40E101
6.00 3.85E102 3.50E102 1.60E102 4.48E101 2.50E101 1.92E101 1.00E101
7.00 3.51E102 3.16E102 1.31E102 3.23E101 1.82E101 1.40E101 7.06E100
8.00 3.20E102 2.85E102 1.08E102 2.42E101 1.42E101 1.08E101 4.83E100
9.00 2.93E102 2.59E102 8.93E101 1.88E101 1.15E101 8.51E100 3.33E100
10.00 2.70E102 2.35E102 7.44E101 1.52E101 9.34E100 6.76E100 2.40E100
12.50 2.23E102 1.86E102 4.80E101 9.67E100 5.28E100 3.73E100 1.37E100
15.00 1.86E102 1.49E102 3.21E101 6.44E100 2.98E100 2.12E100 9.39E201
17.50 1.54E102 1.20E102 2.27E101 4.30E100 1.89E100 1.36E100 6.33E201
20.00 1.25E102 9.72E101 1.71E101 2.91E100 1.37E100 9.80E201 4.07E201
22.50 1.01E102 7.92E101 1.36E101 2.04E100 1.07E100 7.51E201 2.58E201
25.00 8.20E101 6.48E101 1.12E101 1.51E100 8.48E201 5.80E201 1.68E201
27.50 6.69E101 5.32E101 9.21E100 1.17E100 6.60E201 4.40E201 1.16E201
30.00 5.52E101 4.38E101 7.55E100 9.35E201 5.03E201 3.28E201 8.42E202
35.00 3.86E101 3.01E101 4.93E100 6.31E201 2.83E201 1.81E201 5.16E202
40.00 2.81E101 2.13E101 3.19E100 4.28E201 1.63E201 1.04E201 3.56E202
45.00 2.11E101 1.56E101 2.15E100 2.87E201 1.01E201 6.56E202 2.57E202
50.00 1.62E101 1.20E101 1.55E100 1.93E201 6.82E202 4.51E202 1.88E202
55.00 1.28E101 9.47E100 1.19E100 1.33E201 4.99E202 3.35E202 1.39E202
60.00 1.03E101 7.68E100 9.59E201 9.51E202 3.88E202 2.64E202 1.04E202
65.00 8.36E100 6.33E100 7.98E201 7.12E202 3.17E202 2.16E202 7.89E203
70.00 6.89E100 5.27E100 6.78E201 5.60E202 2.68E202 1.83E202 6.20E203
75.00 5.75E100 4.44E100 5.84E201 4.63E202 2.34E202 1.60E202 5.04E203
80.00 4.86E100 3.78E100 5.10E201 4.00E202 2.10E202 1.43E202 4.25E203
85.00 4.17E100 3.26E100 4.52E201 3.60E202 1.92E202 1.30E202 3.71E203
90.00 3.65E100 2.86E100 4.08E201 3.35E202 1.80E202 1.21E202 3.33E203
95.00 3.25E100 2.56E100 3.74E201 3.20E202 1.71E202 1.14E202 3.06E203
105.00 2.73E100 2.16E100 3.34E201 3.08E202 1.61E202 1.06E202 2.72E203
120.00 2.38E100 1.89E100 3.13E201 3.12E202 1.56E202 1.01E202 2.44E203
135.00 2.27E100 1.81E100 3.14E201 3.24E202 1.54E202 9.76E203 2.28E203
150.00 2.26E100 1.81E100 3.23E201 3.35E202 1.54E202 9.58E203 2.18E203
165.00 2.28E100 1.83E100 3.30E201 3.42E202 1.53E202 9.47E203 2.13E203
180.00 2.29E100 1.84E100 3.33E201 3.44E202 1.53E202 9.44E203 2.11E203
total 2.13E102 1.71E102 4.02E101 9.38E100 5.64E100 4.37E100 2.20E100
rel ff 2.40E102 1.82E102 3.92E101 9.41E100 5.75E100 4.51E100 2.31E100
nrl ff 2.55E102 1.94E102 4.35E101 1.06E101 6.54E100 5.13E100 2.65E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Radon (Z586)
0.00 5.73E102 5.72E102 5.72E102 5.72E102 5.72E102 5.71E102 5.71E102
0.01 5.72E102 5.71E102 5.71E102 5.71E102 5.70E102 5.70E102 5.69E102
0.02 5.71E102 5.70E102 5.70E102 5.70E102 5.68E102 5.67E102 5.65E102
0.04 5.68E102 5.65E102 5.64E102 5.62E102 5.59E102 5.56E102 5.54E102
0.06 5.62E102 5.56E102 5.55E102 5.51E102 5.45E102 5.40E102 5.36E102
0.10 5.45E102 5.33E102 5.30E102 5.23E102 5.11E102 5.02E102 4.95E102
0.20 4.92E102 4.64E102 4.58E102 4.43E102 4.20E102 4.03E102 3.92E102
0.30 4.36E102 3.98E102 3.90E102 3.69E102 3.40E102 3.17E102 3.02E102
0.40 3.84E102 3.38E102 3.29E102 3.06E102 2.75E102 2.53E102 2.39E102
0.50 3.37E102 2.88E102 2.78E102 2.55E102 2.25E102 2.04E102 1.92E102
0.60 2.96E102 2.47E102 2.37E102 2.15E102 1.86E102 1.66E102 1.55E102
0.70 2.61E102 2.13E102 2.04E102 1.82E102 1.55E102 1.37E102 1.26E102
0.80 2.31E102 1.85E102 1.76E102 1.56E102 1.30E102 1.13E102 1.03E102
1.00 1.83E102 1.41E102 1.33E102 1.15E102 9.34E101 7.87E101 7.00E101
1.20 1.47E102 1.09E102 1.02E102 8.67E101 6.80E101 5.59E101 4.88E101
1.50 1.07E102 7.56E101 7.01E101 5.78E101 4.34E101 3.45E101 2.94E101
1.70 8.80E101 5.98E101 5.52E101 4.47E101 3.30E101 2.60E101 2.21E101
2.00 6.59E101 4.28E101 3.92E101 3.13E101 2.30E101 1.85E101 1.62E101
2.50 4.19E101 2.60E101 2.36E101 1.89E101 1.46E101 1.28E101 1.22E101
3.00 2.82E101 1.76E101 1.61E101 1.31E101 1.03E101 9.15E100 8.75E100
3.50 2.03E101 1.32E101 1.22E101 1.00E101 7.53E100 5.92E100 4.93E100
4.00 1.56E101 1.06E101 9.76E100 7.91E100 5.44E100 3.61E100 2.51E100
5.00 1.01E101 6.54E100 5.95E100 4.57E100 2.82E100 1.67E100 1.06E100
6.00 6.70E100 3.71E100 3.28E100 2.43E100 1.62E100 1.23E100 1.05E100
7.00 4.39E100 2.20E100 1.92E100 1.42E100 1.08E100 1.06E100 1.20E100
8.00 2.96E100 1.50E100 1.32E100 1.00E100 7.91E201 7.97E201 9.08E201
9.00 2.10E100 1.17E100 1.05E100 8.18E201 6.05E201 5.03E201 4.54E201
10.00 1.59E100 9.79E201 8.93E201 7.01E201 4.63E201 2.94E201 1.96E201
12.50 9.39E201 5.94E201 5.38E201 4.01E201 2.15E201 9.88E202 4.77E202
15.00 5.92E201 3.03E201 2.63E201 1.81E201 1.01E201 6.00E202 4.06E202
17.50 3.62E201 1.55E201 1.31E201 8.76E202 5.63E202 4.80E202 4.91E202
20.00 2.20E201 9.05E202 7.63E202 5.22E202 3.74E202 3.80E202 4.63E202
22.50 1.40E201 6.11E202 5.25E202 3.75E202 2.77E202 2.70E202 3.02E202
25.00 9.44E202 4.62E202 4.06E202 3.02E202 2.14E202 1.74E202 1.56E202
27.50 6.79E202 3.71E202 3.33E202 2.54E202 1.67E202 1.09E202 7.45E203
30.00 5.16E202 3.04E202 2.76E202 2.12E202 1.27E202 6.81E203 3.75E203
35.00 3.30E202 1.99E202 1.79E202 1.32E202 6.78E203 2.87E203 1.26E203
40.00 2.25E202 1.24E202 1.08E202 7.37E203 3.41E203 1.38E203 6.04E204
45.00 1.56E202 7.50E203 6.36E203 4.01E203 1.75E203 7.37E204 3.57E204
50.00 1.08E202 4.56E203 3.76E203 2.22E203 9.41E204 4.26E204 2.32E204
55.00 7.56E203 2.88E203 2.33E203 1.33E203 5.64E204 2.79E204 1.72E204
60.00 5.39E203 1.92E203 1.53E203 8.63E204 3.84E204 2.12E204 1.48E204
65.00 3.96E203 1.36E203 1.08E203 6.13E204 2.88E204 1.75E204 1.36E204
70.00 3.04E203 1.03E203 8.23E204 4.74E204 2.36E204 1.56E204 1.31E204
75.00 2.44E203 8.33E204 6.70E204 3.94E204 2.07E204 1.45E204 1.27E204
80.00 2.05E203 7.11E204 5.75E204 3.46E204 1.88E204 1.36E204 1.22E204
85.00 1.79E203 6.30E204 5.13E204 3.14E204 1.76E204 1.30E204 1.18E204
90.00 1.61E203 5.78E204 4.73E204 2.94E204 1.68E204 1.25E204 1.13E204
95.00 1.48E203 5.40E204 4.44E204 2.79E204 1.62E204 1.21E204 1.09E204
105.00 1.31E203 4.90E204 4.06E204 2.60E204 1.55E204 1.17E204 1.04E204
120.00 1.17E203 4.47E204 3.72E204 2.44E204 1.49E204 1.14E204 1.02E204
135.00 1.10E203 4.25E204 3.56E204 2.37E204 1.48E204 1.14E204 1.02E204
150.00 1.05E203 4.12E204 3.47E204 2.34E204 1.49E204 1.16E204 1.04E204
165.00 1.02E203 4.06E204 3.43E204 2.33E204 1.50E204 1.18E204 1.06E204
180.00 1.02E203 4.04E204 3.42E204 2.33E204 1.51E204 1.19E204 1.07E204
total 1.58E100 1.04E100 9.55E201 7.80E201 5.89E201 4.80E201 4.27E201
rel ff 1.69E100 1.11E100 1.03E100 8.40E201 6.41E201 5.28E201 4.67E201
nrl ff 1.93E100 1.28E100 1.18E100 9.65E201 7.37E201 6.07E201 5.37E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Francium (Z587)
0.00 5.81E102 5.82E102 5.87E102 5.88E102 5.87E102 5.87E102 5.86E102
0.01 5.81E102 5.82E102 5.87E102 5.88E102 5.87E102 5.86E102 5.85E102
0.02 5.81E102 5.82E102 5.87E102 5.88E102 5.87E102 5.86E102 5.85E102
0.04 5.81E102 5.82E102 5.87E102 5.87E102 5.86E102 5.85E102 5.82E102
0.06 5.81E102 5.82E102 5.87E102 5.86E102 5.84E102 5.83E102 5.78E102
0.10 5.81E102 5.82E102 5.86E102 5.83E102 5.78E102 5.76E102 5.65E102
0.20 5.81E102 5.82E102 5.83E102 5.69E102 5.56E102 5.48E102 5.20E102
0.30 5.80E102 5.81E102 5.77E102 5.48E102 5.27E102 5.14E102 4.70E102
0.40 5.79E102 5.79E102 5.70E102 5.26E102 4.97E102 4.80E102 4.24E102
0.50 5.78E102 5.78E102 5.62E102 5.02E102 4.66E102 4.46E102 3.79E102
0.60 5.77E102 5.76E102 5.52E102 4.79E102 4.37E102 4.13E102 3.39E102
0.70 5.76E102 5.73E102 5.42E102 4.56E102 4.08E102 3.82E102 3.04E102
0.80 5.74E102 5.71E102 5.32E102 4.33E102 3.81E102 3.53E102 2.73E102
1.00 5.70E102 5.65E102 5.10E102 3.90E102 3.32E102 3.03E102 2.23E102
1.20 5.65E102 5.58E102 4.89E102 3.51E102 2.90E102 2.60E102 1.84E102
1.50 5.55E102 5.46E102 4.57E102 3.00E102 2.39E102 2.10E102 1.40E102
1.70 5.49E102 5.38E102 4.36E102 2.71E102 2.11E102 1.84E102 1.17E102
2.00 5.39E102 5.25E102 4.06E102 2.34E102 1.77E102 1.51E102 9.11E101
2.50 5.22E102 5.03E102 3.59E102 1.85E102 1.33E102 1.11E102 6.11E101
3.00 5.05E102 4.81E102 3.18E102 1.49E102 1.02E102 8.24E101 4.19E101
3.50 4.86E102 4.59E102 2.82E102 1.20E102 7.91E101 6.22E101 2.97E101
4.00 4.68E102 4.38E102 2.51E102 9.82E101 6.18E101 4.77E101 2.21E101
5.00 4.30E102 3.96E102 2.02E102 6.66E101 3.88E101 2.96E101 1.43E101
6.00 3.93E102 3.58E102 1.64E102 4.64E101 2.58E101 1.99E101 1.03E101
7.00 3.59E102 3.23E102 1.34E102 3.35E101 1.87E101 1.44E101 7.32E100
8.00 3.28E102 2.92E102 1.11E102 2.50E101 1.45E101 1.10E101 5.04E100
9.00 3.00E102 2.65E102 9.18E101 1.94E101 1.18E101 8.73E100 3.48E100
10.00 2.76E102 2.40E102 7.66E101 1.56E101 9.61E100 6.97E100 2.50E100
12.50 2.29E102 1.91E102 4.97E101 9.92E100 5.51E100 3.89E100 1.40E100
15.00 1.91E102 1.53E102 3.32E101 6.65E100 3.11E100 2.21E100 9.64E201
17.50 1.58E102 1.23E102 2.33E101 4.47E100 1.96E100 1.40E100 6.58E201
20.00 1.30E102 1.00E102 1.75E101 3.03E100 1.41E100 1.01E100 4.27E201
22.50 1.05E102 8.19E101 1.39E101 2.12E100 1.10E100 7.71E201 2.72E201
25.00 8.54E101 6.71E101 1.14E101 1.56E100 8.72E201 5.99E201 1.77E201
27.50 6.98E101 5.52E101 9.39E100 1.20E100 6.84E201 4.57E201 1.21E201
30.00 5.76E101 4.56E101 7.74E100 9.62E201 5.25E201 3.44E201 8.77E202
35.00 4.04E101 3.14E101 5.10E100 6.50E201 2.98E201 1.91E201 5.31E202
40.00 2.93E101 2.22E101 3.31E100 4.44E201 1.72E201 1.10E201 3.65E202
45.00 2.19E101 1.62E101 2.23E100 3.00E201 1.06E201 6.85E202 2.64E202
50.00 1.68E101 1.24E101 1.59E100 2.03E201 7.09E202 4.67E202 1.94E202
55.00 1.32E101 9.75E100 1.21E100 1.40E201 5.15E202 3.45E202 1.43E202
60.00 1.06E101 7.90E100 9.75E201 9.98E202 3.99E202 2.70E202 1.08E202
65.00 8.67E100 6.52E100 8.11E201 7.45E202 3.25E202 2.22E202 8.25E203
70.00 7.17E100 5.45E100 6.90E201 5.84E202 2.75E202 1.88E202 6.51E203
75.00 6.00E100 4.61E100 5.96E201 4.81E202 2.40E202 1.64E202 5.32E203
80.00 5.10E100 3.94E100 5.22E201 4.15E202 2.16E202 1.47E202 4.50E203
85.00 4.39E100 3.42E100 4.64E201 3.73E202 1.98E202 1.34E202 3.94E203
90.00 3.86E100 3.01E100 4.20E201 3.46E202 1.86E202 1.25E202 3.54E203
95.00 3.45E100 2.70E100 3.87E201 3.30E202 1.77E202 1.19E202 3.27E203
105.00 2.91E100 2.29E100 3.47E201 3.18E202 1.68E202 1.11E202 2.91E203
120.00 2.54E100 2.01E100 3.27E201 3.22E202 1.63E202 1.06E202 2.62E203
135.00 2.42E100 1.93E100 3.29E201 3.35E202 1.62E202 1.03E202 2.45E203
150.00 2.41E100 1.93E100 3.39E201 3.46E202 1.61E202 1.01E202 2.35E203
165.00 2.43E100 1.95E100 3.47E201 3.53E202 1.61E202 1.00E202 2.29E203
180.00 2.43E100 1.96E100 3.50E201 3.56E202 1.61E202 1.00E202 2.27E203
total 2.20E102 1.77E102 4.13E101 9.67E100 5.81E100 4.51E100 2.27E100
rel ff 2.47E102 1.87E102 4.03E101 9.70E100 5.93E100 4.65E100 2.39E100
nrl ff 2.63E102 2.00E102 4.50E101 1.10E101 6.76E100 5.31E100 2.74E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Francium (Z587)
0.00 5.86E102 5.85E102 5.85E102 5.85E102 5.85E102 5.84E102 5.84E102
0.01 5.85E102 5.84E102 5.84E102 5.84E102 5.83E102 5.83E102 5.82E102
0.02 5.84E102 5.83E102 5.83E102 5.83E102 5.81E102 5.80E102 5.78E102
0.04 5.80E102 5.78E102 5.77E102 5.75E102 5.72E102 5.68E102 5.66E102
0.06 5.75E102 5.69E102 5.67E102 5.63E102 5.57E102 5.52E102 5.48E102
0.10 5.57E102 5.44E102 5.42E102 5.34E102 5.22E102 5.12E102 5.06E102
0.20 5.02E102 4.74E102 4.68E102 4.52E102 4.29E102 4.11E102 4.00E102
0.30 4.45E102 4.06E102 3.98E102 3.77E102 3.47E102 3.24E102 3.08E102
0.40 3.92E102 3.45E102 3.36E102 3.12E102 2.81E102 2.58E102 2.44E102
0.50 3.43E102 2.94E102 2.84E102 2.61E102 2.30E102 2.09E102 1.97E102
0.60 3.02E102 2.52E102 2.43E102 2.20E102 1.90E102 1.71E102 1.59E102
0.70 2.66E102 2.18E102 2.09E102 1.87E102 1.59E102 1.40E102 1.29E102
0.80 2.36E102 1.89E102 1.81E102 1.60E102 1.34E102 1.16E102 1.05E102
1.00 1.88E102 1.45E102 1.37E102 1.19E102 9.63E101 8.12E101 7.23E101
1.20 1.51E102 1.12E102 1.05E102 8.94E101 7.03E101 5.79E101 5.07E101
1.50 1.11E102 7.80E101 7.24E101 5.97E101 4.50E101 3.59E101 3.07E101
1.70 9.07E101 6.19E101 5.71E101 4.64E101 3.43E101 2.69E101 2.29E101
2.00 6.82E101 4.45E101 4.07E101 3.25E101 2.38E101 1.89E101 1.64E101
2.50 4.35E101 2.69E101 2.45E101 1.96E101 1.50E101 1.30E101 1.23E101
3.00 2.92E101 1.80E101 1.65E101 1.34E101 1.06E101 9.45E100 9.16E100
3.50 2.10E101 1.35E101 1.24E101 1.02E101 7.74E100 6.25E100 5.36E100
4.00 1.60E101 1.08E101 9.96E100 8.09E100 5.64E100 3.83E100 2.73E100
5.00 1.04E101 6.79E100 6.19E100 4.79E100 2.95E100 1.72E100 1.07E100
6.00 6.93E100 3.90E100 3.46E100 2.56E100 1.69E100 1.23E100 1.01E100
7.00 4.57E100 2.30E100 2.01E100 1.48E100 1.11E100 1.07E100 1.19E100
8.00 3.08E100 1.55E100 1.36E100 1.03E100 8.12E201 8.31E201 9.68E201
9.00 2.18E100 1.19E100 1.07E100 8.28E201 6.22E201 5.38E201 5.10E201
10.00 1.64E100 9.97E201 9.07E201 7.12E201 4.79E201 3.17E201 2.21E201
12.50 9.66E201 6.18E201 5.61E201 4.21E201 2.27E201 1.04E201 4.95E202
15.00 6.14E201 3.21E201 2.79E201 1.93E201 1.06E201 6.08E202 3.92E202
17.50 3.79E201 1.64E201 1.39E201 9.27E202 5.86E202 4.82E202 4.75E202
20.00 2.32E201 9.47E202 7.97E202 5.42E202 3.84E202 3.87E202 4.68E202
22.50 1.47E201 6.31E202 5.40E202 3.83E202 2.83E202 2.80E202 3.22E202
25.00 9.86E202 4.72E202 4.13E202 3.05E202 2.19E202 1.84E202 1.71E202
27.50 7.05E202 3.78E202 3.37E202 2.57E202 1.71E202 1.15E202 8.27E203
30.00 5.33E202 3.10E202 2.80E202 2.15E202 1.31E202 7.25E203 4.14E203
35.00 3.38E202 2.05E202 1.85E202 1.37E202 7.12E203 3.06E203 1.36E203
40.00 2.31E202 1.29E202 1.13E202 7.78E203 3.64E203 1.47E203 6.40E204
45.00 1.61E202 7.89E203 6.72E203 4.29E203 1.89E203 7.91E204 3.78E204
50.00 1.12E202 4.84E203 4.00E203 2.40E203 1.02E203 4.60E204 2.48E204
55.00 7.90E203 3.07E203 2.49E203 1.43E203 6.15E204 3.03E204 1.85E204
60.00 5.66E203 2.05E203 1.65E203 9.37E204 4.19E204 2.31E204 1.60E204
65.00 4.19E203 1.46E203 1.17E203 6.66E204 3.14E204 1.91E204 1.46E204
70.00 3.23E203 1.11E203 8.90E204 5.16E204 2.57E204 1.70E204 1.41E204
75.00 2.61E203 9.01E204 7.26E204 4.29E204 2.25E204 1.57E204 1.37E204
80.00 2.19E203 7.69E204 6.23E204 3.76E204 2.04E204 1.48E204 1.32E204
85.00 1.92E203 6.83E204 5.57E204 3.41E204 1.91E204 1.41E204 1.27E204
90.00 1.73E203 6.26E204 5.13E204 3.20E204 1.82E204 1.35E204 1.22E204
95.00 1.59E203 5.85E204 4.82E204 3.03E204 1.76E204 1.31E204 1.17E204
105.00 1.42E203 5.32E204 4.40E204 2.82E204 1.67E204 1.25E204 1.12E204
120.00 1.27E203 4.84E204 4.04E204 2.64E204 1.60E204 1.22E204 1.09E204
135.00 1.19E203 4.60E204 3.86E204 2.56E204 1.59E204 1.22E204 1.09E204
150.00 1.13E203 4.45E204 3.75E204 2.52E204 1.59E204 1.24E204 1.10E204
165.00 1.11E203 4.39E204 3.70E204 2.51E204 1.61E204 1.26E204 1.13E204
180.00 1.10E203 4.37E204 3.69E204 2.51E204 1.62E204 1.27E204 1.14E204
total 1.63E100 1.07E100 9.86E201 8.05E201 6.08E201 4.95E201 4.40E201
rel ff 1.74E100 1.15E100 1.06E100 8.66E201 6.61E201 5.45E201 4.82E201
nrl ff 2.00E100 1.32E100 1.22E100 9.99E201 7.63E201 6.29E201 5.57E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Radium (Z588)
0.00 5.95E102 5.96E102 6.00E102 6.02E102 6.01E102 6.00E102 5.99E102
0.01 5.96E102 5.96E102 6.00E102 6.01E102 6.00E102 6.00E102 5.99E102
0.02 5.95E102 5.96E102 6.00E102 6.01E102 6.00E102 5.99E102 5.98E102
0.04 5.95E102 5.96E102 5.99E102 6.01E102 5.99E102 5.98E102 5.95E102
0.06 5.95E102 5.96E102 5.99E102 6.00E102 5.97E102 5.96E102 5.91E102
0.10 5.95E102 5.96E102 5.99E102 5.96E102 5.91E102 5.88E102 5.77E102
0.20 5.95E102 5.95E102 5.95E102 5.81E102 5.68E102 5.60E102 5.31E102
0.30 5.94E102 5.94E102 5.89E102 5.60E102 5.38E102 5.25E102 4.80E102
0.40 5.93E102 5.93E102 5.82E102 5.37E102 5.07E102 4.90E102 4.32E102
0.50 5.92E102 5.91E102 5.74E102 5.13E102 4.76E102 4.55E102 3.87E102
0.60 5.91E102 5.89E102 5.64E102 4.89E102 4.46E102 4.22E102 3.46E102
0.70 5.89E102 5.87E102 5.53E102 4.65E102 4.17E102 3.90E102 3.11E102
0.80 5.88E102 5.84E102 5.42E102 4.42E102 3.89E102 3.61E102 2.79E102
1.00 5.84E102 5.78E102 5.20E102 3.98E102 3.39E102 3.09E102 2.28E102
1.20 5.78E102 5.71E102 4.98E102 3.58E102 2.96E102 2.66E102 1.89E102
1.50 5.69E102 5.58E102 4.66E102 3.07E102 2.44E102 2.15E102 1.43E102
1.70 5.62E102 5.50E102 4.44E102 2.77E102 2.16E102 1.88E102 1.20E102
2.00 5.51E102 5.37E102 4.14E102 2.39E102 1.81E102 1.55E102 9.39E101
2.50 5.34E102 5.14E102 3.66E102 1.90E102 1.37E102 1.14E102 6.32E101
3.00 5.16E102 4.92E102 3.24E102 1.53E102 1.05E102 8.50E101 4.35E101
3.50 4.97E102 4.69E102 2.88E102 1.24E102 8.16E101 6.43E101 3.08E101
4.00 4.78E102 4.47E102 2.57E102 1.01E102 6.40E101 4.94E101 2.28E101
5.00 4.40E102 4.05E102 2.06E102 6.88E101 4.03E101 3.07E101 1.46E101
6.00 4.02E102 3.66E102 1.68E102 4.81E101 2.67E101 2.05E101 1.05E101
7.00 3.67E102 3.30E102 1.37E102 3.47E101 1.92E101 1.48E101 7.57E100
8.00 3.35E102 2.99E102 1.13E102 2.59E101 1.48E101 1.13E101 5.26E100
9.00 3.07E102 2.71E102 9.43E101 2.00E101 1.20E101 8.95E100 3.64E100
10.00 2.83E102 2.46E102 7.88E101 1.60E101 9.87E100 7.18E100 2.60E100
12.50 2.34E102 1.96E102 5.13E101 1.02E101 5.74E100 4.05E100 1.44E100
15.00 1.96E102 1.57E102 3.43E101 6.86E100 3.25E100 2.31E100 9.89E201
17.50 1.63E102 1.27E102 2.40E101 4.63E100 2.03E100 1.45E100 6.82E201
20.00 1.34E102 1.03E102 1.79E101 3.15E100 1.45E100 1.03E100 4.47E201
22.50 1.09E102 8.46E101 1.41E101 2.21E100 1.12E100 7.92E201 2.87E201
25.00 8.88E101 6.95E101 1.15E101 1.62E100 8.97E201 6.17E201 1.87E201
27.50 7.27E101 5.73E101 9.56E100 1.24E100 7.07E201 4.75E201 1.27E201
30.00 6.01E101 4.74E101 7.91E100 9.90E201 5.46E201 3.59E201 9.14E202
35.00 4.21E101 3.27E101 5.26E100 6.70E201 3.13E201 2.00E201 5.47E202
40.00 3.05E101 2.31E101 3.43E100 4.60E201 1.81E201 1.15E201 3.74E202
45.00 2.28E101 1.69E101 2.30E100 3.13E201 1.11E201 7.16E202 2.70E202
50.00 1.74E101 1.28E101 1.63E100 2.12E201 7.38E202 4.85E202 1.99E202
55.00 1.37E101 1.01E101 1.24E100 1.47E201 5.32E202 3.55E202 1.48E202
60.00 1.10E101 8.14E100 9.89E201 1.05E201 4.11E202 2.77E202 1.12E202
65.00 8.99E100 6.72E100 8.21E201 7.80E202 3.34E202 2.27E202 8.61E203
70.00 7.45E100 5.64E100 6.99E201 6.10E202 2.82E202 1.93E202 6.82E203
75.00 6.27E100 4.78E100 6.05E201 5.01E202 2.46E202 1.69E202 5.60E203
80.00 5.34E100 4.11E100 5.32E201 4.31E202 2.22E202 1.51E202 4.75E203
85.00 4.62E100 3.58E100 4.75E201 3.86E202 2.04E202 1.39E202 4.17E203
90.00 4.07E100 3.16E100 4.31E201 3.58E202 1.92E202 1.30E202 3.77E203
95.00 3.65E100 2.85E100 3.98E201 3.41E202 1.83E202 1.24E202 3.48E203
105.00 3.10E100 2.43E100 3.59E201 3.28E202 1.74E202 1.16E202 3.11E203
120.00 2.71E100 2.14E100 3.39E201 3.32E202 1.70E202 1.11E202 2.80E203
135.00 2.58E100 2.05E100 3.43E201 3.46E202 1.69E202 1.09E202 2.63E203
150.00 2.57E100 2.05E100 3.53E201 3.58E202 1.69E202 1.07E202 2.52E203
165.00 2.58E100 2.07E100 3.61E201 3.65E202 1.69E202 1.06E202 2.46E203
180.00 2.59E100 2.07E100 3.65E201 3.68E202 1.69E202 1.06E202 2.44E203
total 2.28E102 1.83E102 4.24E101 9.96E100 5.99E100 4.65E100 2.34E100
rel ff 2.54E102 1.92E102 4.15E101 9.99E100 6.11E100 4.79E100 2.46E100
nrl ff 2.71E102 2.06E102 4.64E101 1.14E101 6.99E100 5.49E100 2.84E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Radium (Z588)
0.00 5.99E102 5.99E102 5.99E102 5.98E102 5.98E102 5.97E102 5.97E102
0.01 5.98E102 5.98E102 5.98E102 5.97E102 5.97E102 5.96E102 5.95E102
0.02 5.97E102 5.97E102 5.96E102 5.96E102 5.94E102 5.93E102 5.91E102
0.04 5.93E102 5.90E102 5.90E102 5.88E102 5.84E102 5.81E102 5.78E102
0.06 5.87E102 5.81E102 5.80E102 5.76E102 5.69E102 5.64E102 5.60E102
0.10 5.70E102 5.56E102 5.53E102 5.45E102 5.33E102 5.23E102 5.16E102
0.20 5.12E102 4.84E102 4.77E102 4.61E102 4.38E102 4.20E102 4.08E102
0.30 4.54E102 4.15E102 4.06E102 3.85E102 3.54E102 3.30E102 3.15E102
0.40 4.00E102 3.52E102 3.43E102 3.19E102 2.87E102 2.64E102 2.50E102
0.50 3.51E102 3.00E102 2.90E102 2.66E102 2.35E102 2.14E102 2.02E102
0.60 3.08E102 2.58E102 2.48E102 2.25E102 1.95E102 1.75E102 1.63E102
0.70 2.72E102 2.23E102 2.14E102 1.91E102 1.63E102 1.44E102 1.33E102
0.80 2.42E102 1.94E102 1.85E102 1.64E102 1.38E102 1.19E102 1.08E102
1.00 1.92E102 1.49E102 1.41E102 1.22E102 9.91E101 8.37E101 7.45E101
1.20 1.55E102 1.15E102 1.08E102 9.20E101 7.26E101 6.00E101 5.27E101
1.50 1.14E102 8.04E101 7.47E101 6.17E101 4.67E101 3.73E101 3.20E101
1.70 9.34E101 6.40E101 5.91E101 4.81E101 3.55E101 2.79E101 2.37E101
2.00 7.05E101 4.62E101 4.23E101 3.38E101 2.47E101 1.94E101 1.67E101
2.50 4.51E101 2.80E101 2.54E101 2.03E101 1.54E101 1.32E101 1.23E101
3.00 3.02E101 1.86E101 1.69E101 1.37E101 1.08E101 9.74E100 9.53E100
3.50 2.16E101 1.38E101 1.27E101 1.03E101 7.95E100 6.57E100 5.79E100
4.00 1.64E101 1.10E101 1.02E101 8.26E100 5.84E100 4.06E100 2.96E100
5.00 1.07E101 7.04E100 6.44E100 5.00E100 3.08E100 1.78E100 1.09E100
6.00 7.16E100 4.09E100 3.64E100 2.70E100 1.75E100 1.24E100 9.78E201
7.00 4.76E100 2.40E100 2.10E100 1.55E100 1.15E100 1.08E100 1.18E100
8.00 3.21E100 1.60E100 1.40E100 1.05E100 8.34E201 8.63E201 1.02E100
9.00 2.27E100 1.22E100 1.09E100 8.40E201 6.39E201 5.73E201 5.66E201
10.00 1.70E100 1.02E100 9.22E201 7.23E201 4.95E201 3.41E201 2.49E201
12.50 9.93E201 6.42E201 5.84E201 4.41E201 2.39E201 1.09E201 5.17E202
15.00 6.36E201 3.39E201 2.96E201 2.06E201 1.12E201 6.18E202 3.82E202
17.50 3.96E201 1.74E201 1.47E201 9.83E202 6.10E202 4.85E202 4.60E202
20.00 2.44E201 9.93E202 8.34E202 5.64E202 3.95E202 3.93E202 4.71E202
22.50 1.54E201 6.53E202 5.57E202 3.91E202 2.88E202 2.89E202 3.40E202
25.00 1.03E201 4.83E202 4.21E202 3.09E202 2.23E202 1.93E202 1.87E202
27.50 7.33E202 3.85E202 3.43E202 2.59E202 1.75E202 1.22E202 9.14E203
30.00 5.50E202 3.16E202 2.85E202 2.18E202 1.35E202 7.72E203 4.57E203
35.00 3.47E202 2.10E202 1.90E202 1.41E202 7.47E203 3.26E203 1.46E203
40.00 2.37E202 1.34E202 1.18E202 8.20E203 3.88E203 1.57E203 6.79E204
45.00 1.66E202 8.28E203 7.09E203 4.57E203 2.03E203 8.48E204 4.00E204
50.00 1.16E202 5.12E203 4.26E203 2.58E203 1.11E203 4.96E204 2.64E204
55.00 8.24E203 3.27E203 2.67E203 1.55E203 6.70E204 3.29E204 1.98E204
60.00 5.94E203 2.20E203 1.77E203 1.02E203 4.57E204 2.50E204 1.72E204
65.00 4.42E203 1.57E203 1.26E203 7.23E204 3.42E204 2.07E204 1.57E204
70.00 3.42E203 1.20E203 9.62E204 5.61E204 2.81E204 1.84E204 1.52E204
75.00 2.77E203 9.73E204 7.86E204 4.67E204 2.45E204 1.70E204 1.47E204
80.00 2.34E203 8.32E204 6.75E204 4.09E204 2.22E204 1.60E204 1.42E204
85.00 2.05E203 7.39E204 6.03E204 3.71E204 2.08E204 1.52E204 1.36E204
90.00 1.85E203 6.78E204 5.56E204 3.47E204 1.98E204 1.46E204 1.31E204
95.00 1.71E203 6.34E204 5.22E204 3.29E204 1.90E204 1.41E204 1.26E204
105.00 1.53E203 5.76E204 4.77E204 3.06E204 1.81E204 1.35E204 1.20E204
120.00 1.37E203 5.24E204 4.37E204 2.85E204 1.73E204 1.31E204 1.16E204
135.00 1.28E203 4.98E204 4.17E204 2.76E204 1.71E204 1.31E204 1.16E204
150.00 1.22E203 4.82E204 4.05E204 2.72E204 1.71E204 1.32E204 1.17E204
165.00 1.20E203 4.74E204 4.00E204 2.70E204 1.72E204 1.34E204 1.19E204
180.00 1.19E203 4.72E204 3.98E204 2.70E204 1.73E204 1.35E204 1.21E204
total 1.69E100 1.10E100 1.02E100 8.30E201 6.27E201 5.11E201 4.54E201
rel ff 1.79E100 1.18E100 1.09E100 8.94E201 6.82E201 5.62E201 4.97E201
nrl ff 2.07E100 1.37E100 1.26E100 1.04E100 7.91E201 6.52E201 5.77E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Actinium (Z589)
0.00 6.10E102 6.10E102 6.12E102 6.15E102 6.14E102 6.14E102 6.13E102
0.01 6.10E102 6.10E102 6.12E102 6.15E102 6.14E102 6.13E102 6.12E102
0.02 6.10E102 6.10E102 6.12E102 6.15E102 6.13E102 6.13E102 6.11E102
0.04 6.10E102 6.10E102 6.12E102 6.14E102 6.13E102 6.12E102 6.09E102
0.06 6.10E102 6.10E102 6.12E102 6.13E102 6.10E102 6.09E102 6.04E102
0.10 6.09E102 6.10E102 6.11E102 6.09E102 6.04E102 6.01E102 5.90E102
0.20 6.09E102 6.09E102 6.08E102 5.94E102 5.80E102 5.72E102 5.42E102
0.30 6.09E102 6.08E102 6.02E102 5.72E102 5.49E102 5.36E102 4.90E102
0.40 6.07E102 6.07E102 5.94E102 5.48E102 5.18E102 5.00E102 4.41E102
0.50 6.06E102 6.05E102 5.86E102 5.24E102 4.86E102 4.65E102 3.95E102
0.60 6.05E102 6.03E102 5.75E102 4.99E102 4.55E102 4.31E102 3.54E102
0.70 6.03E102 6.00E102 5.64E102 4.75E102 4.26E102 3.98E102 3.17E102
0.80 6.02E102 5.97E102 5.53E102 4.51E102 3.97E102 3.68E102 2.86E102
1.00 5.97E102 5.91E102 5.31E102 4.07E102 3.46E102 3.16E102 2.34E102
1.20 5.92E102 5.84E102 5.08E102 3.66E102 3.03E102 2.72E102 1.93E102
1.50 5.82E102 5.71E102 4.75E102 3.13E102 2.50E102 2.20E102 1.47E102
1.70 5.75E102 5.62E102 4.53E102 2.83E102 2.21E102 1.93E102 1.24E102
2.00 5.64E102 5.49E102 4.22E102 2.45E102 1.86E102 1.59E102 9.66E101
2.50 5.46E102 5.26E102 3.73E102 1.95E102 1.41E102 1.17E102 6.53E101
3.00 5.28E102 5.03E102 3.30E102 1.57E102 1.08E102 8.75E101 4.51E101
3.50 5.09E102 4.80E102 2.94E102 1.27E102 8.40E101 6.64E101 3.19E101
4.00 4.89E102 4.57E102 2.62E102 1.04E102 6.61E101 5.11E101 2.36E101
5.00 4.50E102 4.14E102 2.11E102 7.10E101 4.18E101 3.18E101 1.50E101
6.00 4.11E102 3.74E102 1.72E102 4.97E101 2.77E101 2.12E101 1.08E101
7.00 3.76E102 3.38E102 1.41E102 3.59E101 1.97E101 1.52E101 7.83E100
8.00 3.43E102 3.06E102 1.16E102 2.68E101 1.52E101 1.16E101 5.48E100
9.00 3.15E102 2.77E102 9.67E101 2.07E101 1.23E101 9.18E100 3.80E100
10.00 2.90E102 2.52E102 8.10E101 1.65E101 1.01E101 7.39E100 2.71E100
12.50 2.40E102 2.01E102 5.29E101 1.04E101 5.97E100 4.22E100 1.48E100
15.00 2.01E102 1.61E102 3.54E101 7.07E100 3.39E100 2.41E100 1.01E100
17.50 1.68E102 1.31E102 2.47E101 4.80E100 2.10E100 1.50E100 7.06E201
20.00 1.38E102 1.06E102 1.83E101 3.28E100 1.49E100 1.06E100 4.68E201
22.50 1.13E102 8.72E101 1.43E101 2.29E100 1.15E100 8.13E201 3.02E201
25.00 9.23E101 7.18E101 1.17E101 1.67E100 9.21E201 6.36E201 1.97E201
27.50 7.57E101 5.94E101 9.72E100 1.28E100 7.30E201 4.92E201 1.33E201
30.00 6.26E101 4.92E101 8.07E100 1.02E100 5.68E201 3.74E201 9.54E202
35.00 4.40E101 3.41E101 5.40E100 6.90E201 3.29E201 2.11E201 5.65E202
40.00 3.18E101 2.41E101 3.54E100 4.77E201 1.90E201 1.21E201 3.83E202
45.00 2.37E101 1.75E101 2.36E100 3.26E201 1.16E201 7.48E202 2.77E202
50.00 1.81E101 1.32E101 1.67E100 2.22E201 7.69E202 5.03E202 2.04E202
55.00 1.42E101 1.04E101 1.26E100 1.54E201 5.51E202 3.66E202 1.53E202
60.00 1.14E101 8.38E100 1.00E100 1.10E201 4.23E202 2.85E202 1.16E202
65.00 9.33E100 6.93E100 8.28E201 8.17E202 3.43E202 2.33E202 8.97E203
70.00 7.75E100 5.82E100 7.05E201 6.37E202 2.89E202 1.98E202 7.14E203
75.00 6.54E100 4.95E100 6.12E201 5.22E202 2.53E202 1.73E202 5.89E203
80.00 5.59E100 4.27E100 5.39E201 4.48E202 2.28E202 1.56E202 5.02E203
85.00 4.86E100 3.73E100 4.83E201 4.00E202 2.10E202 1.43E202 4.41E203
90.00 4.29E100 3.31E100 4.40E201 3.70E202 1.98E202 1.35E202 4.00E203
95.00 3.86E100 2.99E100 4.08E201 3.53E202 1.90E202 1.29E202 3.70E203
105.00 3.29E100 2.57E100 3.69E201 3.38E202 1.81E202 1.21E202 3.31E203
120.00 2.89E100 2.27E100 3.50E201 3.43E202 1.77E202 1.16E202 3.00E203
135.00 2.75E100 2.18E100 3.54E201 3.57E202 1.77E202 1.14E202 2.82E203
150.00 2.73E100 2.17E100 3.65E201 3.70E202 1.77E202 1.13E202 2.71E203
165.00 2.75E100 2.19E100 3.74E201 3.78E202 1.77E202 1.12E202 2.65E203
180.00 2.75E100 2.20E100 3.77E201 3.81E202 1.77E202 1.12E202 2.63E203
total 2.37E102 1.89E102 4.34E101 1.03E101 6.18E100 4.79E100 2.42E100
rel ff 2.61E102 1.98E102 4.27E101 1.03E101 6.29E100 4.93E100 2.54E100
nrl ff 2.79E102 2.12E102 4.79E101 1.17E101 7.23E100 5.68E100 2.94E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Actinium (Z589)
0.00 6.12E102 6.12E102 6.12E102 6.12E102 6.11E102 6.11E102 6.10E102
0.01 6.12E102 6.11E102 6.11E102 6.11E102 6.10E102 6.09E102 6.08E102
0.02 6.11E102 6.10E102 6.10E102 6.09E102 6.08E102 6.06E102 6.04E102
0.04 6.07E102 6.04E102 6.03E102 6.01E102 5.97E102 5.94E102 5.91E102
0.06 6.00E102 5.94E102 5.93E102 5.88E102 5.82E102 5.76E102 5.72E102
0.10 5.82E102 5.68E102 5.65E102 5.57E102 5.44E102 5.34E102 5.27E102
0.20 5.23E102 4.94E102 4.87E102 4.71E102 4.47E102 4.28E102 4.17E102
0.30 4.64E102 4.23E102 4.15E102 3.93E102 3.61E102 3.37E102 3.22E102
0.40 4.08E102 3.60E102 3.50E102 3.26E102 2.93E102 2.70E102 2.56E102
0.50 3.58E102 3.07E102 2.97E102 2.72E102 2.41E102 2.19E102 2.07E102
0.60 3.15E102 2.64E102 2.54E102 2.30E102 2.00E102 1.79E102 1.67E102
0.70 2.78E102 2.28E102 2.19E102 1.96E102 1.67E102 1.48E102 1.36E102
0.80 2.47E102 1.99E102 1.90E102 1.68E102 1.41E102 1.22E102 1.11E102
1.00 1.97E102 1.52E102 1.44E102 1.25E102 1.02E102 8.62E101 7.68E101
1.20 1.59E102 1.18E102 1.11E102 9.47E101 7.48E101 6.21E101 5.47E101
1.50 1.17E102 8.28E101 7.70E101 6.38E101 4.84E101 3.88E101 3.33E101
1.70 9.62E101 6.61E101 6.11E101 4.98E101 3.69E101 2.89E101 2.45E101
2.00 7.27E101 4.79E101 4.39E101 3.51E101 2.55E101 1.99E101 1.70E101
2.50 4.67E101 2.90E101 2.64E101 2.10E101 1.58E101 1.34E101 1.24E101
3.00 3.13E101 1.91E101 1.74E101 1.40E101 1.11E101 1.00E101 9.88E100
3.50 2.23E101 1.41E101 1.29E101 1.05E101 8.16E100 6.89E100 6.22E100
4.00 1.69E101 1.12E101 1.04E101 8.44E100 6.03E100 4.29E100 3.21E100
5.00 1.09E101 7.29E100 6.68E100 5.21E100 3.21E100 1.84E100 1.11E100
6.00 7.40E100 4.29E100 3.82E100 2.84E100 1.82E100 1.25E100 9.50E201
7.00 4.95E100 2.51E100 2.20E100 1.62E100 1.18E100 1.10E100 1.16E100
8.00 3.34E100 1.65E100 1.45E100 1.08E100 8.57E201 8.94E201 1.07E100
9.00 2.35E100 1.25E100 1.11E100 8.53E201 6.57E201 6.07E201 6.23E201
10.00 1.75E100 1.03E100 9.37E201 7.34E201 5.11E201 3.66E201 2.79E201
12.50 1.02E100 6.65E201 6.06E201 4.60E201 2.51E201 1.15E201 5.45E202
15.00 6.58E201 3.58E201 3.14E201 2.19E201 1.18E201 6.30E202 3.75E202
17.50 4.14E201 1.84E201 1.56E201 1.04E201 6.36E202 4.88E202 4.46E202
20.00 2.56E201 1.04E201 8.75E202 5.88E202 4.07E202 3.99E202 4.73E202
22.50 1.62E201 6.77E202 5.75E202 4.01E202 2.95E202 2.99E202 3.56E202
25.00 1.08E201 4.96E202 4.31E202 3.14E202 2.27E202 2.02E202 2.03E202
27.50 7.62E202 3.93E202 3.48E202 2.62E202 1.79E202 1.29E202 1.01E202
30.00 5.69E202 3.22E202 2.90E202 2.22E202 1.39E202 8.20E203 5.04E203
35.00 3.57E202 2.16E202 1.95E202 1.46E202 7.82E203 3.47E203 1.58E203
40.00 2.43E202 1.39E202 1.23E202 8.61E203 4.12E203 1.67E203 7.23E204
45.00 1.71E202 8.67E203 7.46E203 4.86E203 2.19E203 9.09E204 4.24E204
50.00 1.20E202 5.41E203 4.52E203 2.77E203 1.20E203 5.35E204 2.81E204
55.00 8.58E203 3.48E203 2.85E203 1.67E203 7.29E204 3.56E204 2.12E204
60.00 6.23E203 2.35E203 1.90E203 1.10E203 4.98E204 2.71E204 1.84E204
65.00 4.66E203 1.68E203 1.36E203 7.85E204 3.73E204 2.24E204 1.69E204
70.00 3.63E203 1.29E203 1.04E203 6.09E204 3.06E204 2.00E204 1.63E204
75.00 2.95E203 1.05E203 8.50E204 5.07E204 2.67E204 1.84E204 1.58E204
80.00 2.50E203 8.98E204 7.31E204 4.44E204 2.42E204 1.73E204 1.52E204
85.00 2.19E203 7.99E204 6.54E204 4.03E204 2.25E204 1.65E204 1.46E204
90.00 1.98E203 7.34E204 6.03E204 3.77E204 2.15E204 1.58E204 1.41E204
95.00 1.83E203 6.86E204 5.66E204 3.57E204 2.06E204 1.53E204 1.35E204
105.00 1.64E203 6.24E204 5.17E204 3.32E204 1.95E204 1.45E204 1.29E204
120.00 1.47E203 5.68E204 4.73E204 3.09E204 1.86E204 1.40E204 1.24E204
135.00 1.38E203 5.39E204 4.52E204 2.99E204 1.84E204 1.40E204 1.23E204
150.00 1.32E203 5.21E204 4.38E204 2.93E204 1.83E204 1.41E204 1.25E204
165.00 1.29E203 5.12E204 4.32E204 2.91E204 1.84E204 1.43E204 1.27E204
180.00 1.28E203 5.10E204 4.30E204 2.91E204 1.85E204 1.44E204 1.28E204
total 1.74E100 1.14E100 1.05E100 8.56E201 6.46E201 5.27E201 4.69E201
rel ff 1.85E100 1.22E100 1.13E100 9.21E201 7.03E201 5.80E201 5.13E201
nrl ff 2.15E100 1.42E100 1.31E100 1.07E100 8.19E201 6.75E201 5.98E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Thorium (Z590)
0.00 6.24E102 6.24E102 6.25E102 6.29E102 6.28E102 6.27E102 6.26E102
0.01 6.24E102 6.24E102 6.25E102 6.28E102 6.27E102 6.27E102 6.26E102
0.02 6.24E102 6.24E102 6.25E102 6.28E102 6.27E102 6.26E102 6.25E102
0.04 6.24E102 6.24E102 6.25E102 6.28E102 6.26E102 6.25E102 6.22E102
0.06 6.24E102 6.24E102 6.24E102 6.27E102 6.24E102 6.23E102 6.17E102
0.10 6.24E102 6.24E102 6.24E102 6.23E102 6.18E102 6.15E102 6.03E102
0.20 6.23E102 6.23E102 6.20E102 6.07E102 5.93E102 5.84E102 5.54E102
0.30 6.23E102 6.22E102 6.14E102 5.85E102 5.61E102 5.48E102 5.01E102
0.40 6.22E102 6.21E102 6.06E102 5.60E102 5.29E102 5.11E102 4.51E102
0.50 6.21E102 6.19E102 5.97E102 5.35E102 4.96E102 4.75E102 4.04E102
0.60 6.19E102 6.17E102 5.87E102 5.10E102 4.65E102 4.40E102 3.62E102
0.70 6.17E102 6.14E102 5.76E102 4.85E102 4.35E102 4.07E102 3.24E102
0.80 6.16E102 6.11E102 5.64E102 4.61E102 4.06E102 3.76E102 2.92E102
1.00 6.11E102 6.05E102 5.41E102 4.16E102 3.54E102 3.23E102 2.39E102
1.20 6.06E102 5.97E102 5.18E102 3.74E102 3.09E102 2.78E102 1.98E102
1.50 5.95E102 5.84E102 4.84E102 3.20E102 2.56E102 2.26E102 1.51E102
1.70 5.88E102 5.75E102 4.62E102 2.90E102 2.27E102 1.98E102 1.27E102
2.00 5.77E102 5.61E102 4.30E102 2.50E102 1.90E102 1.63E102 9.93E101
2.50 5.59E102 5.37E102 3.80E102 1.99E102 1.44E102 1.20E102 6.74E101
3.00 5.40E102 5.14E102 3.37E102 1.60E102 1.11E102 9.01E101 4.67E101
3.50 5.20E102 4.90E102 2.99E102 1.30E102 8.65E101 6.85E101 3.31E101
4.00 5.00E102 4.68E102 2.67E102 1.07E102 6.83E101 5.28E101 2.43E101
5.00 4.60E102 4.23E102 2.15E102 7.32E101 4.34E101 3.29E101 1.53E101
6.00 4.21E102 3.82E102 1.75E102 5.14E101 2.86E101 2.19E101 1.11E101
7.00 3.85E102 3.46E102 1.44E102 3.71E101 2.03E101 1.56E101 8.08E100
8.00 3.52E102 3.13E102 1.19E102 2.77E101 1.56E101 1.19E101 5.70E100
9.00 3.23E102 2.84E102 9.91E101 2.13E101 1.26E101 9.41E100 3.96E100
10.00 2.97E102 2.58E102 8.31E101 1.69E101 1.04E101 7.59E100 2.82E100
12.50 2.45E102 2.06E102 5.45E101 1.07E101 6.19E100 4.38E100 1.52E100
15.00 2.06E102 1.66E102 3.65E101 7.27E100 3.54E100 2.51E100 1.04E100
17.50 1.73E102 1.34E102 2.54E101 4.97E100 2.18E100 1.56E100 7.30E201
20.00 1.43E102 1.09E102 1.87E101 3.41E100 1.53E100 1.09E100 4.88E201
22.50 1.17E102 8.99E101 1.46E101 2.38E100 1.18E100 8.35E201 3.17E201
25.00 9.58E101 7.42E101 1.19E101 1.73E100 9.45E201 6.55E201 2.07E201
27.50 7.88E101 6.15E101 9.86E100 1.32E100 7.53E201 5.10E201 1.40E201
30.00 6.53E101 5.11E101 8.21E100 1.05E100 5.89E201 3.90E201 9.96E202
35.00 4.59E101 3.55E101 5.54E100 7.11E201 3.45E201 2.21E201 5.83E202
40.00 3.32E101 2.51E101 3.64E100 4.93E201 2.00E201 1.27E201 3.93E202
45.00 2.47E101 1.82E101 2.43E100 3.39E201 1.22E201 7.83E202 2.84E202
50.00 1.88E101 1.37E101 1.70E100 2.32E201 8.02E202 5.23E202 2.10E202
55.00 1.47E101 1.07E101 1.27E100 1.61E201 5.71E202 3.79E202 1.58E202
60.00 1.18E101 8.63E100 1.01E100 1.15E201 4.36E202 2.93E202 1.20E202
65.00 9.68E100 7.13E100 8.33E201 8.56E202 3.52E202 2.39E202 9.33E203
70.00 8.06E100 6.00E100 7.09E201 6.66E202 2.97E202 2.03E202 7.47E203
75.00 6.81E100 5.12E100 6.16E201 5.44E202 2.60E202 1.78E202 6.18E203
80.00 5.85E100 4.43E100 5.44E201 4.66E202 2.34E202 1.61E202 5.28E203
85.00 5.10E100 3.89E100 4.89E201 4.15E202 2.16E202 1.48E202 4.66E203
90.00 4.52E100 3.46E100 4.46E201 3.84E202 2.04E202 1.39E202 4.23E203
95.00 4.08E100 3.14E100 4.15E201 3.65E202 1.96E202 1.33E202 3.92E203
105.00 3.49E100 2.70E100 3.76E201 3.50E202 1.87E202 1.26E202 3.53E203
120.00 3.07E100 2.40E100 3.59E201 3.55E202 1.84E202 1.22E202 3.21E203
135.00 2.94E100 2.31E100 3.63E201 3.69E202 1.85E202 1.20E202 3.02E203
150.00 2.91E100 2.30E100 3.74E201 3.83E202 1.85E202 1.19E202 2.90E203
165.00 2.93E100 2.32E100 3.83E201 3.91E202 1.86E202 1.18E202 2.84E203
180.00 2.93E100 2.33E100 3.87E201 3.94E202 1.86E202 1.18E202 2.82E203
total 2.45E102 1.95E102 4.44E101 1.06E101 6.36E100 4.93E100 2.49E100
rel ff 2.68E102 2.03E102 4.39E101 1.06E101 6.48E100 5.08E100 2.61E100
nrl ff 2.87E102 2.18E102 4.94E101 1.21E101 7.47E100 5.87E100 3.04E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Thorium (Z590)
0.00 6.26E102 6.26E102 6.25E102 6.25E102 6.25E102 6.24E102 6.24E102
0.01 6.25E102 6.25E102 6.24E102 6.24E102 6.23E102 6.23E102 6.22E102
0.02 6.24E102 6.23E102 6.23E102 6.22E102 6.21E102 6.19E102 6.18E102
0.04 6.20E102 6.17E102 6.16E102 6.14E102 6.10E102 6.07E102 6.04E102
0.06 6.14E102 6.07E102 6.05E102 6.01E102 5.95E102 5.89E102 5.85E102
0.10 5.95E102 5.81E102 5.77E102 5.69E102 5.56E102 5.45E102 5.38E102
0.20 5.34E102 5.04E102 4.98E102 4.81E102 4.57E102 4.38E102 4.25E102
0.30 4.74E102 4.33E102 4.24E102 4.01E102 3.69E102 3.45E102 3.29E102
0.40 4.17E102 3.68E102 3.58E102 3.33E102 3.00E102 2.76E102 2.62E102
0.50 3.66E102 3.14E102 3.03E102 2.79E102 2.46E102 2.24E102 2.12E102
0.60 3.22E102 2.70E102 2.60E102 2.35E102 2.05E102 1.84E102 1.72E102
0.70 2.85E102 2.34E102 2.24E102 2.01E102 1.71E102 1.51E102 1.39E102
0.80 2.53E102 2.04E102 1.94E102 1.73E102 1.45E102 1.26E102 1.14E102
1.00 2.02E102 1.56E102 1.48E102 1.29E102 1.05E102 8.87E101 7.92E101
1.20 1.63E102 1.21E102 1.14E102 9.73E101 7.71E101 6.42E101 5.67E101
1.50 1.20E102 8.52E101 7.93E101 6.58E101 5.01E101 4.03E101 3.47E101
1.70 9.89E101 6.83E101 6.31E101 5.15E101 3.82E101 3.00E101 2.54E101
2.00 7.50E101 4.96E101 4.55E101 3.64E101 2.64E101 2.05E101 1.73E101
2.50 4.84E101 3.01E101 2.73E101 2.17E101 1.62E101 1.36E101 1.25E101
3.00 3.24E101 1.97E101 1.79E101 1.44E101 1.13E101 1.03E101 1.02E101
3.50 2.30E101 1.44E101 1.32E101 1.07E101 8.38E100 7.20E100 6.64E100
4.00 1.74E101 1.14E101 1.06E101 8.61E100 6.22E100 4.53E100 3.47E100
5.00 1.12E101 7.53E100 6.91E100 5.41E100 3.35E100 1.91E100 1.15E100
6.00 7.63E100 4.48E100 4.01E100 2.99E100 1.90E100 1.26E100 9.28E201
7.00 5.13E100 2.63E100 2.30E100 1.69E100 1.22E100 1.11E100 1.15E100
8.00 3.47E100 1.71E100 1.50E100 1.12E100 8.80E201 9.21E201 1.11E100
9.00 2.44E100 1.28E100 1.13E100 8.69E201 6.75E201 6.41E201 6.79E201
10.00 1.81E100 1.06E100 9.54E201 7.46E201 5.28E201 3.92E201 3.12E201
12.50 1.05E100 6.87E201 6.28E201 4.79E201 2.64E201 1.21E201 5.77E202
15.00 6.80E201 3.77E201 3.31E201 2.33E201 1.24E201 6.45E202 3.70E202
17.50 4.32E201 1.95E201 1.65E201 1.10E201 6.64E202 4.93E202 4.33E202
20.00 2.68E201 1.09E201 9.18E202 6.15E202 4.21E202 4.05E202 4.72E202
22.50 1.70E201 7.03E202 5.95E202 4.13E202 3.02E202 3.07E202 3.71E202
25.00 1.13E201 5.10E202 4.41E202 3.19E202 2.32E202 2.11E202 2.18E202
27.50 7.93E202 4.01E202 3.55E202 2.66E202 1.83E202 1.37E202 1.11E202
30.00 5.90E202 3.28E202 2.95E202 2.25E202 1.43E202 8.71E203 5.55E203
35.00 3.67E202 2.21E202 2.00E202 1.50E202 8.17E203 3.69E203 1.72E203
40.00 2.49E202 1.44E202 1.28E202 9.02E203 4.37E203 1.78E203 7.72E204
45.00 1.75E202 9.07E203 7.83E203 5.16E203 2.34E203 9.73E204 4.51E204
50.00 1.25E202 5.70E203 4.79E203 2.96E203 1.30E203 5.76E204 2.99E204
55.00 8.93E203 3.69E203 3.04E203 1.80E203 7.93E204 3.85E204 2.27E204
60.00 6.52E203 2.51E203 2.04E203 1.19E203 5.42E204 2.94E204 1.97E204
65.00 4.90E203 1.80E203 1.46E203 8.51E204 4.07E204 2.43E204 1.81E204
70.00 3.83E203 1.38E203 1.12E203 6.61E204 3.33E204 2.16E204 1.75E204
75.00 3.13E203 1.13E203 9.18E204 5.51E204 2.90E204 1.99E204 1.70E204
80.00 2.66E203 9.69E204 7.90E204 4.82E204 2.63E204 1.87E204 1.64E204
85.00 2.34E203 8.63E204 7.07E204 4.38E204 2.45E204 1.78E204 1.57E204
90.00 2.12E203 7.93E204 6.53E204 4.09E204 2.33E204 1.71E204 1.51E204
95.00 1.96E203 7.42E204 6.13E204 3.88E204 2.24E204 1.65E204 1.45E204
105.00 1.76E203 6.75E204 5.60E204 3.60E204 2.11E204 1.57E204 1.38E204
120.00 1.59E203 6.14E204 5.12E204 3.34E204 2.01E204 1.51E204 1.33E204
135.00 1.49E203 5.83E204 4.88E204 3.23E204 1.98E204 1.49E204 1.31E204
150.00 1.42E203 5.63E204 4.73E204 3.16E204 1.97E204 1.50E204 1.33E204
165.00 1.39E203 5.53E204 4.66E204 3.14E204 1.98E204 1.52E204 1.35E204
180.00 1.38E203 5.50E204 4.64E204 3.13E204 1.99E204 1.54E204 1.36E204
total 1.79E100 1.17E100 1.08E100 8.82E201 6.66E201 5.43E201 4.84E201
rel ff 1.91E100 1.26E100 1.16E100 9.50E201 7.25E201 5.98E201 5.29E201
nrl ff 2.22E100 1.47E100 1.35E100 1.11E100 8.48E201 6.99E201 6.19E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Protactinium (Z591)
0.00 6.39E102 6.38E102 6.38E102 6.42E102 6.41E102 6.41E102 6.40E102
0.01 6.39E102 6.38E102 6.38E102 6.42E102 6.41E102 6.41E102 6.39E102
0.02 6.39E102 6.38E102 6.38E102 6.42E102 6.41E102 6.40E102 6.38E102
0.04 6.38E102 6.38E102 6.37E102 6.41E102 6.40E102 6.39E102 6.36E102
0.06 6.38E102 6.38E102 6.37E102 6.40E102 6.38E102 6.36E102 6.31E102
0.10 6.38E102 6.38E102 6.37E102 6.36E102 6.31E102 6.28E102 6.16E102
0.20 6.38E102 6.37E102 6.33E102 6.20E102 6.06E102 5.97E102 5.65E102
0.30 6.37E102 6.36E102 6.26E102 5.97E102 5.73E102 5.59E102 5.12E102
0.40 6.36E102 6.35E102 6.19E102 5.72E102 5.40E102 5.22E102 4.61E102
0.50 6.35E102 6.33E102 6.10E102 5.46E102 5.07E102 4.85E102 4.13E102
0.60 6.34E102 6.31E102 5.98E102 5.21E102 4.75E102 4.50E102 3.70E102
0.70 6.32E102 6.28E102 5.87E102 4.96E102 4.44E102 4.16E102 3.32E102
0.80 6.30E102 6.25E102 5.76E102 4.71E102 4.15E102 3.85E102 2.99E102
1.00 6.25E102 6.18E102 5.52E102 4.25E102 3.62E102 3.30E102 2.45E102
1.20 6.20E102 6.11E102 5.29E102 3.82E102 3.16E102 2.85E102 2.03E102
1.50 6.09E102 5.97E102 4.94E102 3.27E102 2.62E102 2.31E102 1.55E102
1.70 6.02E102 5.88E102 4.72E102 2.96E102 2.32E102 2.02E102 1.30E102
2.00 5.90E102 5.74E102 4.39E102 2.56E102 1.95E102 1.67E102 1.02E102
2.50 5.72E102 5.49E102 3.88E102 2.04E102 1.48E102 1.23E102 6.96E101
3.00 5.52E102 5.26E102 3.44E102 1.64E102 1.14E102 9.26E101 4.84E101
3.50 5.32E102 5.02E102 3.06E102 1.34E102 8.90E101 7.06E101 3.43E101
4.00 5.12E102 4.78E102 2.73E102 1.10E102 7.04E101 5.46E101 2.51E101
5.00 4.71E102 4.33E102 2.20E102 7.54E101 4.49E101 3.41E101 1.57E101
6.00 4.31E102 3.91E102 1.79E102 5.31E101 2.96E101 2.26E101 1.13E101
7.00 3.95E102 3.54E102 1.47E102 3.84E101 2.09E101 1.60E101 8.32E100
8.00 3.61E102 3.20E102 1.22E102 2.86E101 1.59E101 1.22E101 5.92E100
9.00 3.31E102 2.91E102 1.01E102 2.20E101 1.29E101 9.64E100 4.13E100
10.00 3.04E102 2.65E102 8.51E101 1.74E101 1.06E101 7.80E100 2.94E100
12.50 2.51E102 2.11E102 5.61E101 1.10E101 6.42E100 4.54E100 1.56E100
15.00 2.11E102 1.70E102 3.77E101 7.48E100 3.68E100 2.61E100 1.07E100
17.50 1.77E102 1.38E102 2.61E101 5.14E100 2.26E100 1.61E100 7.54E201
20.00 1.47E102 1.13E102 1.91E101 3.53E100 1.57E100 1.13E100 5.09E201
22.50 1.21E102 9.25E101 1.48E101 2.47E100 1.21E100 8.57E201 3.33E201
25.00 9.93E101 7.66E101 1.20E101 1.80E100 9.69E201 6.74E201 2.18E201
27.50 8.19E101 6.36E101 9.99E100 1.36E100 7.76E201 5.27E201 1.47E201
30.00 6.79E101 5.30E101 8.34E100 1.08E100 6.11E201 4.05E201 1.04E201
35.00 4.79E101 3.69E101 5.66E100 7.31E201 3.61E201 2.32E201 6.03E202
40.00 3.46E101 2.61E101 3.73E100 5.10E201 2.10E201 1.34E201 4.04E202
45.00 2.57E101 1.89E101 2.49E100 3.52E201 1.28E201 8.19E202 2.91E202
50.00 1.96E101 1.42E101 1.73E100 2.43E201 8.37E202 5.44E202 2.15E202
55.00 1.53E101 1.10E101 1.29E100 1.69E201 5.93E202 3.91E202 1.62E202
60.00 1.23E101 8.89E100 1.02E100 1.21E201 4.50E202 3.02E202 1.24E202
65.00 1.01E101 7.34E100 8.36E201 8.97E202 3.62E202 2.46E202 9.70E203
70.00 8.38E100 6.19E100 7.10E201 6.96E202 3.05E202 2.08E202 7.80E203
75.00 7.10E100 5.29E100 6.17E201 5.68E202 2.67E202 1.83E202 6.48E203
80.00 6.11E100 4.59E100 5.46E201 4.85E202 2.40E202 1.65E202 5.56E203
85.00 5.34E100 4.04E100 4.92E201 4.31E202 2.22E202 1.53E202 4.92E203
90.00 4.75E100 3.61E100 4.50E201 3.98E202 2.10E202 1.44E202 4.48E203
95.00 4.30E100 3.28E100 4.20E201 3.78E202 2.02E202 1.38E202 4.16E203
105.00 3.70E100 2.84E100 3.82E201 3.62E202 1.94E202 1.31E202 3.75E203
120.00 3.27E100 2.54E100 3.65E201 3.66E202 1.91E202 1.27E202 3.42E203
135.00 3.13E100 2.44E100 3.70E201 3.82E202 1.92E202 1.26E202 3.23E203
150.00 3.11E100 2.44E100 3.81E201 3.96E202 1.94E202 1.25E202 3.11E203
165.00 3.12E100 2.45E100 3.90E201 4.05E202 1.94E202 1.24E202 3.04E203
180.00 3.13E100 2.46E100 3.93E201 4.08E202 1.94E202 1.24E202 3.02E203
total 2.54E102 2.02E102 4.53E101 1.09E101 6.55E100 5.08E100 2.57E100
rel ff 2.76E102 2.09E102 4.52E101 1.09E101 6.67E100 5.23E100 2.69E100
nrl ff 2.95E102 2.25E102 5.09E101 1.25E101 7.72E100 6.07E100 3.14E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Protactinium (Z591)
0.00 6.40E102 6.39E102 6.39E102 6.39E102 6.39E102 6.38E102 6.37E102
0.01 6.39E102 6.38E102 6.38E102 6.38E102 6.37E102 6.36E102 6.35E102
0.02 6.38E102 6.37E102 6.37E102 6.36E102 6.35E102 6.33E102 6.31E102
0.04 6.34E102 6.30E102 6.29E102 6.27E102 6.23E102 6.20E102 6.17E102
0.06 6.27E102 6.20E102 6.19E102 6.14E102 6.07E102 6.02E102 5.97E102
0.10 6.08E102 5.93E102 5.90E102 5.81E102 5.68E102 5.57E102 5.50E102
0.20 5.46E102 5.15E102 5.09E102 4.91E102 4.67E102 4.47E102 4.35E102
0.30 4.84E102 4.42E102 4.33E102 4.10E102 3.78E102 3.53E102 3.36E102
0.40 4.26E102 3.76E102 3.66E102 3.41E102 3.06E102 2.82E102 2.68E102
0.50 3.74E102 3.21E102 3.10E102 2.85E102 2.52E102 2.30E102 2.17E102
0.60 3.29E102 2.76E102 2.66E102 2.41E102 2.09E102 1.88E102 1.76E102
0.70 2.91E102 2.39E102 2.29E102 2.06E102 1.76E102 1.55E102 1.43E102
0.80 2.59E102 2.08E102 1.99E102 1.77E102 1.48E102 1.29E102 1.17E102
1.00 2.06E102 1.60E102 1.52E102 1.32E102 1.08E102 9.12E101 8.15E101
1.20 1.67E102 1.25E102 1.17E102 9.99E101 7.94E101 6.63E101 5.87E101
1.50 1.23E102 8.77E101 8.16E101 6.79E101 5.18E101 4.18E101 3.61E101
1.70 1.02E102 7.04E101 6.52E101 5.33E101 3.96E101 3.11E101 2.63E101
2.00 7.73E101 5.14E101 4.71E101 3.78E101 2.73E101 2.11E101 1.77E101
2.50 5.01E101 3.12E101 2.83E101 2.25E101 1.67E101 1.38E101 1.26E101
3.00 3.36E101 2.03E101 1.84E101 1.48E101 1.16E101 1.05E101 1.05E101
3.50 2.37E101 1.47E101 1.35E101 1.09E101 8.59E100 7.50E100 7.05E100
4.00 1.78E101 1.17E101 1.08E101 8.78E100 6.42E100 4.77E100 3.74E100
5.00 1.15E101 7.76E100 7.13E100 5.61E100 3.48E100 1.99E100 1.19E100
6.00 7.86E100 4.68E100 4.20E100 3.14E100 1.97E100 1.28E100 9.11E201
7.00 5.32E100 2.75E100 2.41E100 1.77E100 1.26E100 1.11E100 1.13E100
8.00 3.61E100 1.77E100 1.55E100 1.15E100 9.05E201 9.46E201 1.14E100
9.00 2.53E100 1.31E100 1.16E100 8.86E201 6.93E201 6.74E201 7.35E201
10.00 1.88E100 1.08E100 9.71E201 7.58E201 5.44E201 4.19E201 3.47E201
12.50 1.08E100 7.09E201 6.49E201 4.98E201 2.76E201 1.28E201 6.16E202
15.00 7.02E201 3.96E201 3.49E201 2.47E201 1.31E201 6.62E202 3.67E202
17.50 4.49E201 2.06E201 1.75E201 1.17E201 6.95E202 4.97E202 4.20E202
20.00 2.81E201 1.15E201 9.65E202 6.44E202 4.35E202 4.10E202 4.69E202
22.50 1.78E201 7.31E202 6.18E202 4.26E202 3.09E202 3.16E202 3.84E202
25.00 1.18E201 5.25E202 4.52E202 3.25E202 2.37E202 2.20E202 2.34E202
27.50 8.27E202 4.10E202 3.62E202 2.69E202 1.87E202 1.44E202 1.21E202
30.00 6.11E202 3.35E202 3.00E202 2.28E202 1.47E202 9.23E203 6.10E203
35.00 3.77E202 2.27E202 2.05E202 1.55E202 8.51E203 3.93E203 1.86E203
40.00 2.56E202 1.49E202 1.32E202 9.43E203 4.63E203 1.90E203 8.26E204
45.00 1.80E202 9.47E203 8.21E203 5.47E203 2.51E203 1.04E203 4.79E204
50.00 1.29E202 6.00E203 5.07E203 3.17E203 1.40E203 6.20E204 3.18E204
55.00 9.27E203 3.91E203 3.23E203 1.94E203 8.60E204 4.16E204 2.42E204
60.00 6.81E203 2.67E203 2.18E203 1.29E203 5.90E204 3.18E204 2.10E204
65.00 5.15E203 1.93E203 1.57E203 9.22E204 4.43E204 2.63E204 1.94E204
70.00 4.05E203 1.49E203 1.21E203 7.17E204 3.62E204 2.34E204 1.87E204
75.00 3.32E203 1.22E203 9.91E204 5.98E204 3.15E204 2.16E204 1.82E204
80.00 2.83E203 1.04E203 8.54E204 5.23E204 2.86E204 2.02E204 1.75E204
85.00 2.49E203 9.32E204 7.65E204 4.75E204 2.66E204 1.92E204 1.69E204
90.00 2.27E203 8.56E204 7.06E204 4.44E204 2.53E204 1.84E204 1.62E204
95.00 2.10E203 8.02E204 6.63E204 4.21E204 2.42E204 1.78E204 1.56E204
105.00 1.89E203 7.30E204 6.06E204 3.90E204 2.29E204 1.69E204 1.48E204
120.00 1.71E203 6.65E204 5.55E204 3.62E204 2.17E204 1.62E204 1.42E204
135.00 1.60E203 6.30E204 5.28E204 3.49E204 2.13E204 1.60E204 1.40E204
150.00 1.53E203 6.09E204 5.12E204 3.41E204 2.12E204 1.61E204 1.41E204
165.00 1.50E203 5.98E204 5.04E204 3.38E204 2.12E204 1.63E204 1.44E204
180.00 1.49E203 5.95E204 5.01E204 3.38E204 2.13E204 1.64E204 1.45E204
total 1.85E100 1.21E100 1.11E100 9.09E201 6.86E201 5.59E201 4.99E201
rel ff 1.96E100 1.30E100 1.20E100 9.79E201 7.48E201 6.16E201 5.45E201
nrl ff 2.30E100 1.52E100 1.40E100 1.15E100 8.78E201 7.24E201 6.41E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Uranium (Z592)
0.00 6.53E102 6.52E102 6.51E102 6.56E102 6.55E102 6.55E102 6.54E102
0.01 6.53E102 6.52E102 6.51E102 6.56E102 6.55E102 6.54E102 6.53E102
0.02 6.53E102 6.52E102 6.50E102 6.56E102 6.54E102 6.54E102 6.52E102
0.04 6.53E102 6.52E102 6.50E102 6.55E102 6.54E102 6.53E102 6.49E102
0.06 6.53E102 6.52E102 6.50E102 6.54E102 6.51E102 6.50E102 6.44E102
0.10 6.53E102 6.52E102 6.49E102 6.50E102 6.45E102 6.42E102 6.29E102
0.20 6.52E102 6.51E102 6.46E102 6.33E102 6.19E102 6.10E102 5.78E102
0.30 6.52E102 6.50E102 6.39E102 6.10E102 5.86E102 5.72E102 5.23E102
0.40 6.51E102 6.49E102 6.31E102 5.85E102 5.52E102 5.33E102 4.71E102
0.50 6.50E102 6.47E102 6.22E102 5.58E102 5.19E102 4.96E102 4.22E102
0.60 6.48E102 6.45E102 6.10E102 5.33E102 4.86E102 4.60E102 3.78E102
0.70 6.46E102 6.42E102 5.99E102 5.07E102 4.54E102 4.26E102 3.39E102
0.80 6.45E102 6.39E102 5.87E102 4.82E102 4.24E102 3.94E102 3.05E102
1.00 6.40E102 6.32E102 5.63E102 4.35E102 3.70E102 3.38E102 2.50E102
1.20 6.34E102 6.24E102 5.40E102 3.91E102 3.24E102 2.91E102 2.07E102
1.50 6.23E102 6.11E102 5.04E102 3.35E102 2.68E102 2.36E102 1.58E102
1.70 6.16E102 6.01E102 4.81E102 3.03E102 2.37E102 2.07E102 1.33E102
2.00 6.04E102 5.87E102 4.48E102 2.62E102 1.99E102 1.71E102 1.05E102
2.50 5.85E102 5.62E102 3.96E102 2.09E102 1.51E102 1.26E102 7.17E101
3.00 5.65E102 5.37E102 3.51E102 1.68E102 1.17E102 9.52E101 5.01E101
3.50 5.45E102 5.13E102 3.12E102 1.37E102 9.15E101 7.27E101 3.55E101
4.00 5.24E102 4.89E102 2.78E102 1.13E102 7.26E101 5.64E101 2.60E101
5.00 4.83E102 4.43E102 2.24E102 7.77E101 4.65E101 3.53E101 1.61E101
6.00 4.42E102 4.01E102 1.83E102 5.49E101 3.07E101 2.34E101 1.16E101
7.00 4.05E102 3.62E102 1.50E102 3.97E101 2.15E101 1.65E101 8.56E100
8.00 3.70E102 3.28E102 1.24E102 2.96E101 1.63E101 1.25E101 6.13E100
9.00 3.39E102 2.98E102 1.04E102 2.27E101 1.32E101 9.88E100 4.30E100
10.00 3.11E102 2.71E102 8.72E101 1.80E101 1.09E101 8.00E100 3.06E100
12.50 2.57E102 2.16E102 5.77E101 1.13E101 6.64E100 4.70E100 1.61E100
15.00 2.16E102 1.74E102 3.88E101 7.69E100 3.84E100 2.72E100 1.09E100
17.50 1.82E102 1.41E102 2.68E101 5.31E100 2.34E100 1.67E100 7.77E201
20.00 1.51E102 1.16E102 1.95E101 3.66E100 1.62E100 1.16E100 5.30E201
22.50 1.25E102 9.52E101 1.50E101 2.57E100 1.24E100 8.80E201 3.49E201
25.00 1.03E102 7.89E101 1.22E101 1.86E100 9.93E201 6.93E201 2.29E201
27.50 8.51E101 6.57E101 1.01E101 1.41E100 7.98E201 5.44E201 1.54E201
30.00 7.07E101 5.48E101 8.45E100 1.11E100 6.32E201 4.21E201 1.09E201
35.00 4.99E101 3.83E101 5.77E100 7.52E201 3.77E201 2.43E201 6.25E202
40.00 3.61E101 2.71E101 3.82E100 5.26E201 2.21E201 1.40E201 4.15E202
45.00 2.68E101 1.96E101 2.54E100 3.66E201 1.34E201 8.58E202 2.98E202
50.00 2.03E101 1.47E101 1.76E100 2.53E201 8.75E202 5.67E202 2.21E202
55.00 1.59E101 1.14E101 1.30E100 1.77E201 6.16E202 4.05E202 1.67E202
60.00 1.27E101 9.15E100 1.02E100 1.27E201 4.65E202 3.11E202 1.28E202
65.00 1.04E101 7.56E100 8.36E201 9.40E202 3.73E202 2.52E202 1.01E202
70.00 8.71E100 6.37E100 7.09E201 7.29E202 3.14E202 2.14E202 8.13E203
75.00 7.39E100 5.46E100 6.16E201 5.93E202 2.74E202 1.88E202 6.78E203
80.00 6.38E100 4.75E100 5.46E201 5.05E202 2.47E202 1.70E202 5.84E203
85.00 5.59E100 4.19E100 4.93E201 4.48E202 2.29E202 1.57E202 5.18E203
90.00 4.99E100 3.76E100 4.53E201 4.13E202 2.16E202 1.49E202 4.73E203
95.00 4.53E100 3.43E100 4.23E201 3.91E202 2.08E202 1.43E202 4.40E203
105.00 3.91E100 2.98E100 3.87E201 3.74E202 2.01E202 1.36E202 3.99E203
120.00 3.48E100 2.68E100 3.70E201 3.79E202 1.99E202 1.33E202 3.65E203
135.00 3.34E100 2.58E100 3.75E201 3.95E202 2.00E202 1.32E202 3.45E203
150.00 3.31E100 2.57E100 3.85E201 4.10E202 2.02E202 1.31E202 3.33E203
165.00 3.33E100 2.59E100 3.94E201 4.19E202 2.03E202 1.30E202 3.25E203
180.00 3.33E100 2.60E100 3.97E201 4.23E202 2.03E202 1.30E202 3.23E203
total 2.63E102 2.08E102 4.62E101 1.12E101 6.75E100 5.23E100 2.64E100
rel ff 2.84E102 2.15E102 4.65E101 1.12E101 6.86E100 5.38E100 2.77E100
nrl ff 3.04E102 2.31E102 5.25E101 1.29E101 7.98E100 6.27E100 3.25E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Uranium (Z592)
0.00 6.53E102 6.53E102 6.53E102 6.53E102 6.52E102 6.52E102 6.51E102
0.01 6.53E102 6.52E102 6.52E102 6.52E102 6.51E102 6.50E102 6.49E102
0.02 6.52E102 6.51E102 6.50E102 6.50E102 6.48E102 6.46E102 6.45E102
0.04 6.47E102 6.44E102 6.43E102 6.41E102 6.37E102 6.33E102 6.30E102
0.06 6.41E102 6.34E102 6.32E102 6.28E102 6.21E102 6.15E102 6.10E102
0.10 6.21E102 6.06E102 6.03E102 5.94E102 5.80E102 5.69E102 5.62E102
0.20 5.58E102 5.27E102 5.20E102 5.02E102 4.77E102 4.57E102 4.45E102
0.30 4.95E102 4.52E102 4.43E102 4.20E102 3.86E102 3.61E102 3.44E102
0.40 4.36E102 3.85E102 3.74E102 3.48E102 3.13E102 2.89E102 2.74E102
0.50 3.83E102 3.28E102 3.17E102 2.91E102 2.58E102 2.35E102 2.22E102
0.60 3.37E102 2.82E102 2.72E102 2.46E102 2.14E102 1.93E102 1.80E102
0.70 2.98E102 2.44E102 2.34E102 2.10E102 1.80E102 1.59E102 1.46E102
0.80 2.65E102 2.13E102 2.04E102 1.81E102 1.52E102 1.32E102 1.20E102
1.00 2.11E102 1.64E102 1.55E102 1.35E102 1.10E102 9.37E101 8.39E101
1.20 1.71E102 1.28E102 1.20E102 1.03E102 8.18E101 6.84E101 6.08E101
1.50 1.26E102 9.01E101 8.40E101 7.00E101 5.36E101 4.33E101 3.75E101
1.70 1.04E102 7.26E101 6.72E101 5.51E101 4.10E101 3.22E101 2.72E101
2.00 7.96E101 5.31E101 4.88E101 3.91E101 2.83E101 2.17E101 1.81E101
2.50 5.18E101 3.23E101 2.94E101 2.32E101 1.72E101 1.41E101 1.27E101
3.00 3.47E101 2.09E101 1.90E101 1.52E101 1.19E101 1.08E101 1.07E101
3.50 2.45E101 1.51E101 1.38E101 1.12E101 8.80E100 7.79E100 7.45E100
4.00 1.84E101 1.19E101 1.10E101 8.95E100 6.60E100 5.02E100 4.03E100
5.00 1.18E101 7.99E100 7.35E100 5.80E100 3.62E100 2.07E100 1.24E100
6.00 8.09E100 4.88E100 4.38E100 3.29E100 2.05E100 1.30E100 8.99E201
7.00 5.51E100 2.87E100 2.52E100 1.85E100 1.31E100 1.12E100 1.10E100
8.00 3.75E100 1.84E100 1.61E100 1.19E100 9.31E201 9.68E201 1.16E100
9.00 2.63E100 1.35E100 1.19E100 9.05E201 7.12E201 7.06E201 7.88E201
10.00 1.94E100 1.10E100 9.89E201 7.70E201 5.60E201 4.46E201 3.84E201
12.50 1.11E100 7.31E201 6.69E201 5.15E201 2.89E201 1.36E201 6.62E202
15.00 7.24E201 4.15E201 3.68E201 2.61E201 1.38E201 6.81E202 3.67E202
17.50 4.68E201 2.18E201 1.86E201 1.24E201 7.27E202 5.03E202 4.08E202
20.00 2.94E201 1.21E201 1.02E201 6.76E202 4.50E202 4.15E202 4.64E202
22.50 1.87E201 7.62E202 6.42E202 4.40E202 3.17E202 3.23E202 3.94E202
25.00 1.24E201 5.41E202 4.65E202 3.32E202 2.42E202 2.29E202 2.49E202
27.50 8.62E202 4.20E202 3.69E202 2.73E202 1.91E202 1.51E202 1.32E202
30.00 6.34E202 3.42E202 3.05E202 2.32E202 1.51E202 9.78E203 6.70E203
35.00 3.88E202 2.32E202 2.10E202 1.59E202 8.86E203 4.18E203 2.03E203
40.00 2.63E202 1.53E202 1.37E202 9.84E203 4.89E203 2.03E203 8.85E204
45.00 1.85E202 9.87E203 8.59E203 5.78E203 2.68E203 1.11E203 5.09E204
50.00 1.33E202 6.31E203 5.35E203 3.39E203 1.51E203 6.66E204 3.37E204
55.00 9.62E203 4.14E203 3.44E203 2.09E203 9.33E204 4.49E204 2.58E204
60.00 7.11E203 2.85E203 2.33E203 1.39E203 6.41E204 3.43E204 2.24E204
65.00 5.40E203 2.06E203 1.68E203 9.98E204 4.81E204 2.84E204 2.07E204
70.00 4.26E203 1.59E203 1.30E203 7.77E204 3.94E204 2.53E204 2.00E204
75.00 3.51E203 1.31E203 1.07E203 6.48E204 3.43E204 2.33E204 1.95E204
80.00 3.00E203 1.12E203 9.22E204 5.67E204 3.10E204 2.19E204 1.88E204
85.00 2.65E203 1.00E203 8.26E204 5.15E204 2.89E204 2.08E204 1.81E204
90.00 2.42E203 9.24E204 7.63E204 4.81E204 2.74E204 1.99E204 1.74E204
95.00 2.25E203 8.66E204 7.17E204 4.56E204 2.63E204 1.92E204 1.68E204
105.00 2.02E203 7.89E204 6.56E204 4.22E204 2.48E204 1.82E204 1.59E204
120.00 1.83E203 7.19E204 6.00E204 3.91E204 2.34E204 1.74E204 1.52E204
135.00 1.72E203 6.81E204 5.71E204 3.77E204 2.29E204 1.72E204 1.50E204
150.00 1.65E203 6.58E204 5.53E204 3.68E204 2.27E204 1.72E204 1.50E204
165.00 1.61E203 6.46E204 5.44E204 3.65E204 2.28E204 1.74E204 1.53E204
180.00 1.60E203 6.42E204 5.42E204 3.64E204 2.29E204 1.75E204 1.54E204
total 1.90E100 1.24E100 1.15E100 9.36E201 7.07E201 5.76E201 5.14E201
rel ff 2.02E100 1.34E100 1.23E100 1.01E100 7.71E201 6.35E201 5.62E201
nrl ff 2.38E100 1.57E100 1.45E100 1.19E100 9.09E201 7.50E201 6.64E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Neptunium (Z593)
0.00 6.68E102 6.67E102 6.63E102 6.70E102 6.69E102 6.69E102 6.68E102
0.01 6.68E102 6.67E102 6.63E102 6.70E102 6.69E102 6.68E102 6.67E102
0.02 6.68E102 6.67E102 6.63E102 6.70E102 6.68E102 6.68E102 6.66E102
0.04 6.68E102 6.67E102 6.63E102 6.69E102 6.68E102 6.67E102 6.63E102
0.06 6.68E102 6.67E102 6.63E102 6.68E102 6.65E102 6.64E102 6.58E102
0.10 6.67E102 6.66E102 6.62E102 6.64E102 6.58E102 6.55E102 6.43E102
0.20 6.67E102 6.66E102 6.58E102 6.47E102 6.32E102 6.23E102 5.90E102
0.30 6.67E102 6.65E102 6.51E102 6.23E102 5.99E102 5.84E102 5.35E102
0.40 6.65E102 6.63E102 6.43E102 5.97E102 5.64E102 5.45E102 4.82E102
0.50 6.64E102 6.61E102 6.34E102 5.71E102 5.30E102 5.07E102 4.32E102
0.60 6.63E102 6.59E102 6.23E102 5.44E102 4.97E102 4.70E102 3.87E102
0.70 6.61E102 6.56E102 6.11E102 5.18E102 4.65E102 4.35E102 3.47E102
0.80 6.59E102 6.53E102 5.99E102 4.93E102 4.34E102 4.03E102 3.13E102
1.00 6.54E102 6.46E102 5.75E102 4.45E102 3.79E102 3.46E102 2.56E102
1.20 6.48E102 6.38E102 5.50E102 4.00E102 3.31E102 2.98E102 2.12E102
1.50 6.37E102 6.24E102 5.15E102 3.43E102 2.74E102 2.42E102 1.62E102
1.70 6.30E102 6.15E102 4.91E102 3.10E102 2.43E102 2.12E102 1.37E102
2.00 6.18E102 6.00E102 4.57E102 2.68E102 2.04E102 1.75E102 1.07E102
2.50 5.98E102 5.75E102 4.05E102 2.13E102 1.55E102 1.30E102 7.39E101
3.00 5.79E102 5.50E102 3.58E102 1.72E102 1.20E102 9.78E101 5.18E101
3.50 5.58E102 5.25E102 3.18E102 1.40E102 9.40E101 7.49E101 3.68E101
4.00 5.37E102 5.01E102 2.84E102 1.15E102 7.48E101 5.82E101 2.69E101
5.00 4.95E102 4.54E102 2.29E102 7.99E101 4.81E101 3.65E101 1.65E101
6.00 4.54E102 4.10E102 1.86E102 5.66E101 3.18E101 2.41E101 1.19E101
7.00 4.15E102 3.71E102 1.53E102 4.11E101 2.22E101 1.70E101 8.80E100
8.00 3.80E102 3.36E102 1.27E102 3.06E101 1.68E101 1.28E101 6.35E100
9.00 3.48E102 3.05E102 1.06E102 2.34E101 1.35E101 1.01E101 4.48E100
10.00 3.19E102 2.77E102 8.91E101 1.85E101 1.11E101 8.20E100 3.18E100
12.50 2.63E102 2.22E102 5.92E101 1.15E101 6.86E100 4.86E100 1.66E100
15.00 2.21E102 1.78E102 3.99E101 7.89E100 3.99E100 2.82E100 1.12E100
17.50 1.86E102 1.45E102 2.75E101 5.47E100 2.43E100 1.73E100 8.00E201
20.00 1.56E102 1.19E102 1.99E101 3.79E100 1.67E100 1.19E100 5.51E201
22.50 1.29E102 9.79E101 1.53E101 2.66E100 1.27E100 9.03E201 3.65E201
25.00 1.07E102 8.13E101 1.23E101 1.93E100 1.02E100 7.11E201 2.41E201
27.50 8.83E101 6.78E101 1.02E101 1.46E100 8.20E201 5.61E201 1.62E201
30.00 7.35E101 5.67E101 8.54E100 1.15E100 6.53E201 4.36E201 1.14E201
35.00 5.20E101 3.98E101 5.86E100 7.73E201 3.94E201 2.54E201 6.47E202
40.00 3.76E101 2.82E101 3.90E100 5.43E201 2.32E201 1.47E201 4.27E202
45.00 2.79E101 2.04E101 2.59E100 3.80E201 1.41E201 8.99E202 3.05E202
50.00 2.12E101 1.52E101 1.79E100 2.64E201 9.14E202 5.91E202 2.27E202
55.00 1.65E101 1.18E101 1.31E100 1.85E201 6.40E202 4.20E202 1.72E202
60.00 1.32E101 9.42E100 1.02E100 1.33E201 4.82E202 3.21E202 1.32E202
65.00 1.08E101 7.77E100 8.34E201 9.85E202 3.85E202 2.60E202 1.04E202
70.00 9.05E100 6.55E100 7.06E201 7.63E202 3.23E202 2.20E202 8.46E203
75.00 7.70E100 5.63E100 6.13E201 6.19E202 2.81E202 1.93E202 7.08E203
80.00 6.66E100 4.90E100 5.44E201 5.26E202 2.54E202 1.75E202 6.12E203
85.00 5.85E100 4.34E100 4.92E201 4.66E202 2.35E202 1.62E202 5.45E203
90.00 5.23E100 3.91E100 4.52E201 4.29E202 2.23E202 1.53E202 4.98E203
95.00 4.76E100 3.57E100 4.23E201 4.06E202 2.15E202 1.48E202 4.65E203
105.00 4.14E100 3.12E100 3.89E201 3.87E202 2.07E202 1.41E202 4.23E203
120.00 3.70E100 2.82E100 3.73E201 3.92E202 2.06E202 1.38E202 3.88E203
135.00 3.56E100 2.72E100 3.77E201 4.08E202 2.08E202 1.38E202 3.68E203
150.00 3.54E100 2.72E100 3.87E201 4.24E202 2.10E202 1.37E202 3.55E203
165.00 3.55E100 2.73E100 3.96E201 4.34E202 2.11E202 1.37E202 3.48E203
180.00 3.56E100 2.74E100 3.99E201 4.38E202 2.12E202 1.37E202 3.45E203
total 2.72E102 2.14E102 4.70E101 1.15E101 6.94E100 5.39E100 2.72E100
rel ff 2.91E102 2.21E102 4.78E101 1.15E101 7.06E100 5.54E100 2.85E100
nrl ff 3.12E102 2.38E102 5.41E101 1.33E101 8.24E100 6.48E100 3.36E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Neptunium (Z593)
0.00 6.67E102 6.67E102 6.67E102 6.67E102 6.66E102 6.66E102 6.65E102
0.01 6.66E102 6.66E102 6.66E102 6.65E102 6.65E102 6.64E102 6.63E102
0.02 6.66E102 6.65E102 6.64E102 6.64E102 6.62E102 6.60E102 6.59E102
0.04 6.61E102 6.58E102 6.57E102 6.55E102 6.51E102 6.47E102 6.44E102
0.06 6.54E102 6.47E102 6.46E102 6.41E102 6.34E102 6.28E102 6.24E102
0.10 6.34E102 6.19E102 6.16E102 6.07E102 5.93E102 5.82E102 5.74E102
0.20 5.70E102 5.39E102 5.32E102 5.14E102 4.88E102 4.68E102 4.55E102
0.30 5.06E102 4.62E102 4.53E102 4.29E102 3.95E102 3.69E102 3.52E102
0.40 4.46E102 3.94E102 3.83E102 3.56E102 3.21E102 2.95E102 2.80E102
0.50 3.92E102 3.36E102 3.25E102 2.98E102 2.64E102 2.40E102 2.27E102
0.60 3.45E102 2.89E102 2.78E102 2.52E102 2.19E102 1.97E102 1.84E102
0.70 3.05E102 2.50E102 2.40E102 2.15E102 1.84E102 1.63E102 1.50E102
0.80 2.71E102 2.18E102 2.08E102 1.85E102 1.55E102 1.35E102 1.23E102
1.00 2.16E102 1.68E102 1.59E102 1.38E102 1.13E102 9.63E101 8.63E101
1.20 1.75E102 1.31E102 1.23E102 1.05E102 8.41E101 7.06E101 6.28E101
1.50 1.29E102 9.26E101 8.63E101 7.21E101 5.54E101 4.49E101 3.89E101
1.70 1.07E102 7.48E101 6.93E101 5.69E101 4.25E101 3.34E101 2.81E101
2.00 8.19E101 5.49E101 5.05E101 4.06E101 2.93E101 2.24E101 1.85E101
2.50 5.35E101 3.35E101 3.05E101 2.41E101 1.77E101 1.44E101 1.28E101
3.00 3.59E101 2.16E101 1.96E101 1.56E101 1.22E101 1.10E101 1.10E101
3.50 2.53E101 1.55E101 1.41E101 1.14E101 9.01E100 8.07E100 7.83E100
4.00 1.89E101 1.22E101 1.12E101 9.11E100 6.79E100 5.27E100 4.33E100
5.00 1.21E101 8.20E100 7.56E100 5.98E100 3.76E100 2.16E100 1.30E100
6.00 8.32E100 5.08E100 4.57E100 3.44E100 2.13E100 1.32E100 8.91E201
7.00 5.70E100 3.00E100 2.64E100 1.94E100 1.35E100 1.13E100 1.08E100
8.00 3.89E100 1.91E100 1.67E100 1.23E100 9.59E201 9.88E201 1.17E100
9.00 2.73E100 1.38E100 1.22E100 9.26E201 7.31E201 7.37E201 8.39E201
10.00 2.01E100 1.12E100 1.01E100 7.83E201 5.77E201 4.74E201 4.23E201
12.50 1.14E100 7.51E201 6.88E201 5.32E201 3.02E201 1.45E201 7.16E202
15.00 7.46E201 4.35E201 3.86E201 2.76E201 1.45E201 7.03E202 3.70E202
17.50 4.86E201 2.30E201 1.97E201 1.32E201 7.62E202 5.09E202 3.97E202
20.00 3.08E201 1.28E201 1.07E201 7.11E202 4.66E202 4.20E202 4.57E202
22.50 1.96E201 7.95E202 6.69E202 4.56E202 3.26E202 3.31E202 4.02E202
25.00 1.29E201 5.59E202 4.79E202 3.39E202 2.47E202 2.37E202 2.63E202
27.50 8.99E202 4.30E202 3.77E202 2.77E202 1.95E202 1.59E202 1.43E202
30.00 6.58E202 3.49E202 3.11E202 2.35E202 1.55E202 1.03E202 7.36E203
35.00 4.00E202 2.38E202 2.15E202 1.63E202 9.20E203 4.45E203 2.22E203
40.00 2.70E202 1.58E202 1.42E202 1.02E202 5.15E203 2.16E203 9.51E204
45.00 1.90E202 1.03E202 8.98E203 6.10E203 2.86E203 1.19E203 5.41E204
50.00 1.37E202 6.63E203 5.64E203 3.61E203 1.63E203 7.15E204 3.58E204
55.00 9.97E203 4.38E203 3.65E203 2.24E203 1.01E203 4.83E204 2.74E204
60.00 7.41E203 3.03E203 2.49E203 1.50E203 6.96E204 3.71E204 2.39E204
65.00 5.66E203 2.20E203 1.80E203 1.08E203 5.23E204 3.07E204 2.21E204
70.00 4.49E203 1.71E203 1.40E203 8.41E204 4.28E204 2.73E204 2.14E204
75.00 3.71E203 1.41E203 1.15E203 7.02E204 3.73E204 2.52E204 2.08E204
80.00 3.18E203 1.21E203 9.94E204 6.15E204 3.37E204 2.36E204 2.01E204
85.00 2.82E203 1.08E203 8.92E204 5.59E204 3.13E204 2.24E204 1.94E204
90.00 2.57E203 9.96E204 8.24E204 5.22E204 2.97E204 2.15E204 1.87E204
95.00 2.40E203 9.34E204 7.75E204 4.94E204 2.85E204 2.07E204 1.80E204
105.00 2.16E203 8.52E204 7.09E204 4.57E204 2.68E204 1.96E204 1.70E204
120.00 1.97E203 7.76E204 6.49E204 4.24E204 2.53E204 1.87E204 1.63E204
135.00 1.85E203 7.36E204 6.17E204 4.07E204 2.47E204 1.84E204 1.60E204
150.00 1.78E203 7.10E204 5.97E204 3.98E204 2.45E204 1.84E204 1.60E204
165.00 1.73E203 6.97E204 5.88E204 3.94E204 2.45E204 1.86E204 1.63E204
180.00 1.72E203 6.93E204 5.85E204 3.93E204 2.46E204 1.87E204 1.64E204
total 1.96E100 1.28E100 1.18E100 9.64E201 7.28E201 5.94E201 5.29E201
rel ff 2.08E100 1.38E100 1.27E100 1.04E100 7.94E201 6.55E201 5.79E201
nrl ff 2.46E100 1.63E100 1.50E100 1.23E100 9.41E201 7.76E201 6.87E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Plutonium (Z594)
0.00 6.83E102 6.81E102 6.76E102 6.84E102 6.83E102 6.83E102 6.82E102
0.01 6.83E102 6.81E102 6.76E102 6.84E102 6.83E102 6.82E102 6.81E102
0.02 6.83E102 6.81E102 6.76E102 6.84E102 6.82E102 6.82E102 6.80E102
0.04 6.83E102 6.81E102 6.76E102 6.83E102 6.82E102 6.81E102 6.77E102
0.06 6.83E102 6.81E102 6.75E102 6.82E102 6.79E102 6.78E102 6.72E102
0.10 6.82E102 6.81E102 6.75E102 6.78E102 6.72E102 6.69E102 6.57E102
0.20 6.82E102 6.80E102 6.71E102 6.61E102 6.46E102 6.37E102 6.03E102
0.30 6.82E102 6.79E102 6.64E102 6.37E102 6.12E102 5.97E102 5.47E102
0.40 6.80E102 6.78E102 6.56E102 6.10E102 5.77E102 5.58E102 4.93E102
0.50 6.79E102 6.76E102 6.46E102 5.83E102 5.42E102 5.19E102 4.42E102
0.60 6.78E102 6.73E102 6.35E102 5.57E102 5.09E102 4.81E102 3.96E102
0.70 6.76E102 6.70E102 6.23E102 5.30E102 4.76E102 4.46E102 3.55E102
0.80 6.74E102 6.67E102 6.11E102 5.04E102 4.44E102 4.12E102 3.20E102
1.00 6.69E102 6.60E102 5.86E102 4.55E102 3.88E102 3.54E102 2.62E102
1.20 6.63E102 6.52E102 5.62E102 4.10E102 3.39E102 3.05E102 2.17E102
1.50 6.52E102 6.38E102 5.25E102 3.51E102 2.80E102 2.47E102 1.66E102
1.70 6.44E102 6.28E102 5.02E102 3.17E102 2.48E102 2.16E102 1.40E102
2.00 6.32E102 6.13E102 4.67E102 2.74E102 2.08E102 1.79E102 1.10E102
2.50 6.12E102 5.88E102 4.13E102 2.18E102 1.58E102 1.33E102 7.61E101
3.00 5.92E102 5.63E102 3.66E102 1.76E102 1.22E102 1.00E102 5.36E101
3.50 5.71E102 5.37E102 3.25E102 1.44E102 9.64E101 7.70E101 3.81E101
4.00 5.50E102 5.13E102 2.90E102 1.18E102 7.69E101 6.00E101 2.78E101
5.00 5.07E102 4.65E102 2.33E102 8.22E101 4.98E101 3.77E101 1.70E101
6.00 4.65E102 4.20E102 1.90E102 5.84E101 3.29E101 2.49E101 1.21E101
7.00 4.26E102 3.80E102 1.56E102 4.25E101 2.29E101 1.75E101 9.03E100
8.00 3.90E102 3.44E102 1.29E102 3.16E101 1.72E101 1.31E101 6.56E100
9.00 3.57E102 3.12E102 1.08E102 2.42E101 1.38E101 1.04E101 4.65E100
10.00 3.27E102 2.84E102 9.11E101 1.91E101 1.14E101 8.40E100 3.31E100
12.50 2.69E102 2.27E102 6.07E101 1.18E101 7.08E100 5.02E100 1.71E100
15.00 2.26E102 1.83E102 4.10E101 8.09E100 4.15E100 2.93E100 1.15E100
17.50 1.91E102 1.49E102 2.83E101 5.64E100 2.52E100 1.80E100 8.23E201
20.00 1.60E102 1.22E102 2.04E101 3.92E100 1.72E100 1.23E100 5.71E201
22.50 1.33E102 1.00E102 1.55E101 2.76E100 1.30E100 9.26E201 3.82E201
25.00 1.10E102 8.36E101 1.25E101 2.00E100 1.04E100 7.30E201 2.53E201
27.50 9.16E101 6.99E101 1.03E101 1.50E100 8.42E201 5.78E201 1.70E201
30.00 7.64E101 5.86E101 8.61E100 1.18E100 6.73E201 4.52E201 1.19E201
35.00 5.42E101 4.13E101 5.94E100 7.95E201 4.10E201 2.65E201 6.72E202
40.00 3.93E101 2.93E101 3.97E100 5.59E201 2.43E201 1.55E201 4.39E202
45.00 2.91E101 2.11E101 2.64E100 3.93E201 1.48E201 9.42E202 3.13E202
50.00 2.21E101 1.57E101 1.82E100 2.75E201 9.57E202 6.16E202 2.32E202
55.00 1.72E101 1.21E101 1.32E100 1.94E201 6.67E202 4.36E202 1.76E202
60.00 1.38E101 9.71E100 1.02E100 1.39E201 4.99E202 3.31E202 1.37E202
65.00 1.13E101 7.99E100 8.29E201 1.03E201 3.97E202 2.67E202 1.08E202
70.00 9.41E100 6.74E100 7.00E201 7.99E202 3.32E202 2.26E202 8.80E203
75.00 8.01E100 5.79E100 6.07E201 6.47E202 2.89E202 1.98E202 7.39E203
80.00 6.94E100 5.06E100 5.39E201 5.49E202 2.61E202 1.79E202 6.41E203
85.00 6.11E100 4.49E100 4.88E201 4.86E202 2.41E202 1.67E202 5.73E203
90.00 5.48E100 4.05E100 4.50E201 4.46E202 2.29E202 1.58E202 5.25E203
95.00 5.00E100 3.71E100 4.22E201 4.21E202 2.21E202 1.52E202 4.91E203
105.00 4.37E100 3.26E100 3.89E201 4.01E202 2.14E202 1.47E202 4.48E203
120.00 3.93E100 2.96E100 3.73E201 4.05E202 2.13E202 1.44E202 4.13E203
135.00 3.79E100 2.87E100 3.77E201 4.22E202 2.16E202 1.44E202 3.92E203
150.00 3.77E100 2.86E100 3.87E201 4.39E202 2.19E202 1.44E202 3.79E203
165.00 3.79E100 2.88E100 3.94E201 4.49E202 2.20E202 1.43E202 3.71E203
180.00 3.80E100 2.89E100 3.97E201 4.53E202 2.21E202 1.43E202 3.69E203
total 2.82E102 2.21E102 4.79E101 1.19E101 7.14E100 5.54E100 2.80E100
rel ff 2.99E102 2.27E102 4.92E101 1.18E101 7.27E100 5.70E100 2.94E100
nrl ff 3.21E102 2.45E102 5.58E101 1.38E101 8.50E100 6.69E100 3.47E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Plutonium (Z594)
0.00 6.82E102 6.81E102 6.81E102 6.81E102 6.80E102 6.80E102 6.79E102
0.01 6.81E102 6.80E102 6.80E102 6.80E102 6.79E102 6.78E102 6.77E102
0.02 6.80E102 6.79E102 6.78E102 6.78E102 6.76E102 6.74E102 6.72E102
0.04 6.75E102 6.72E102 6.71E102 6.68E102 6.64E102 6.61E102 6.58E102
0.06 6.68E102 6.61E102 6.59E102 6.55E102 6.48E102 6.41E102 6.37E102
0.10 6.48E102 6.33E102 6.29E102 6.20E102 6.06E102 5.95E102 5.87E102
0.20 5.83E102 5.51E102 5.44E102 5.26E102 4.99E102 4.79E102 4.65E102
0.30 5.18E102 4.73E102 4.64E102 4.39E102 4.05E102 3.78E102 3.60E102
0.40 4.56E102 4.03E102 3.92E102 3.65E102 3.28E102 3.02E102 2.86E102
0.50 4.01E102 3.44E102 3.32E102 3.05E102 2.70E102 2.46E102 2.32E102
0.60 3.53E102 2.95E102 2.84E102 2.58E102 2.24E102 2.01E102 1.88E102
0.70 3.12E102 2.56E102 2.45E102 2.20E102 1.88E102 1.66E102 1.53E102
0.80 2.77E102 2.23E102 2.13E102 1.89E102 1.59E102 1.38E102 1.26E102
1.00 2.21E102 1.71E102 1.63E102 1.42E102 1.16E102 9.88E101 8.88E101
1.20 1.78E102 1.34E102 1.26E102 1.08E102 8.64E101 7.27E101 6.48E101
1.50 1.32E102 9.51E101 8.87E101 7.42E101 5.72E101 4.64E101 4.03E101
1.70 1.10E102 7.69E101 7.14E101 5.87E101 4.39E101 3.45E101 2.91E101
2.00 8.42E101 5.68E101 5.22E101 4.20E101 3.03E101 2.31E101 1.90E101
2.50 5.53E101 3.47E101 3.16E101 2.49E101 1.82E101 1.46E101 1.29E101
3.00 3.72E101 2.23E101 2.02E101 1.61E101 1.25E101 1.12E101 1.11E101
3.50 2.62E101 1.59E101 1.44E101 1.16E101 9.22E100 8.34E100 8.19E100
4.00 1.94E101 1.24E101 1.14E101 9.28E100 6.97E100 5.52E100 4.64E100
5.00 1.24E101 8.41E100 7.75E100 6.16E100 3.90E100 2.27E100 1.38E100
6.00 8.54E100 5.28E100 4.76E100 3.60E100 2.22E100 1.35E100 8.87E201
7.00 5.88E100 3.14E100 2.77E100 2.04E100 1.40E100 1.14E100 1.05E100
8.00 4.03E100 1.98E100 1.73E100 1.28E100 9.87E201 1.00E100 1.18E100
9.00 2.83E100 1.42E100 1.25E100 9.49E201 7.51E201 7.66E201 8.85E201
10.00 2.08E100 1.15E100 1.03E100 7.96E201 5.93E201 5.02E201 4.64E201
12.50 1.17E100 7.71E201 7.07E201 5.48E201 3.15E201 1.54E201 7.79E202
15.00 7.69E201 4.54E201 4.05E201 2.91E201 1.53E201 7.28E202 3.74E202
17.50 5.04E201 2.43E201 2.08E201 1.40E201 7.99E202 5.16E202 3.87E202
20.00 3.22E201 1.34E201 1.13E201 7.49E202 4.84E202 4.24E202 4.48E202
22.50 2.05E201 8.31E202 6.98E202 4.73E202 3.35E202 3.37E202 4.08E202
25.00 1.36E201 5.78E202 4.94E202 3.48E202 2.53E202 2.45E202 2.77E202
27.50 9.39E202 4.42E202 3.85E202 2.82E202 1.99E202 1.66E202 1.55E202
30.00 6.84E202 3.56E202 3.16E202 2.38E202 1.58E202 1.09E202 8.07E203
35.00 4.12E202 2.43E202 2.19E202 1.66E202 9.53E203 4.74E203 2.43E203
40.00 2.77E202 1.63E202 1.46E202 1.06E202 5.42E203 2.31E203 1.02E203
45.00 1.96E202 1.07E202 9.37E203 6.43E203 3.05E203 1.27E203 5.76E204
50.00 1.41E202 6.95E203 5.94E203 3.84E203 1.75E203 7.67E204 3.81E204
55.00 1.03E202 4.62E203 3.87E203 2.40E203 1.09E203 5.20E204 2.91E204
60.00 7.71E203 3.21E203 2.66E203 1.61E203 7.56E204 3.99E204 2.54E204
65.00 5.92E203 2.35E203 1.93E203 1.17E203 5.69E204 3.31E204 2.35E204
70.00 4.71E203 1.83E203 1.50E203 9.11E204 4.65E204 2.94E204 2.28E204
75.00 3.91E203 1.51E203 1.24E203 7.61E204 4.05E204 2.72E204 2.22E204
80.00 3.37E203 1.30E203 1.07E203 6.66E204 3.66E204 2.55E204 2.16E204
85.00 2.99E203 1.16E203 9.62E204 6.05E204 3.40E204 2.42E204 2.08E204
90.00 2.74E203 1.07E203 8.90E204 5.65E204 3.22E204 2.32E204 2.00E204
95.00 2.55E203 1.01E203 8.37E204 5.36E204 3.09E204 2.23E204 1.93E204
105.00 2.31E203 9.19E204 7.66E204 4.96E204 2.90E204 2.11E204 1.82E204
120.00 2.11E203 8.39E204 7.02E204 4.58E204 2.73E204 2.01E204 1.74E204
135.00 1.99E203 7.95E204 6.67E204 4.41E204 2.67E204 1.98E204 1.71E204
150.00 1.91E203 7.67E204 6.46E204 4.30E204 2.64E204 1.97E204 1.71E204
165.00 1.86E203 7.53E204 6.35E204 4.25E204 2.64E204 1.99E204 1.74E204
180.00 1.85E203 7.48E204 6.31E204 4.24E204 2.64E204 2.00E204 1.75E204
total 2.02E100 1.32E100 1.22E100 9.93E201 7.50E201 6.11E201 5.45E201
rel ff 2.15E100 1.42E100 1.31E100 1.07E100 8.18E201 6.75E201 5.97E201
nrl ff 2.54E100 1.68E100 1.55E100 1.27E100 9.73E201 8.03E201 7.11E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Americium (Z595)
0.00 6.98E102 6.96E102 6.89E102 6.99E102 6.97E102 6.97E102 6.96E102
0.01 6.98E102 6.96E102 6.89E102 6.98E102 6.97E102 6.97E102 6.95E102
0.02 6.98E102 6.96E102 6.89E102 6.98E102 6.97E102 6.96E102 6.95E102
0.04 6.98E102 6.96E102 6.88E102 6.98E102 6.96E102 6.95E102 6.91E102
0.06 6.98E102 6.96E102 6.88E102 6.96E102 6.93E102 6.92E102 6.86E102
0.10 6.97E102 6.95E102 6.88E102 6.92E102 6.87E102 6.83E102 6.71E102
0.20 6.97E102 6.95E102 6.84E102 6.75E102 6.60E102 6.50E102 6.17E102
0.30 6.97E102 6.94E102 6.77E102 6.51E102 6.25E102 6.10E102 5.60E102
0.40 6.95E102 6.92E102 6.68E102 6.24E102 5.90E102 5.70E102 5.05E102
0.50 6.94E102 6.90E102 6.59E102 5.96E102 5.55E102 5.31E102 4.53E102
0.60 6.93E102 6.88E102 6.47E102 5.69E102 5.20E102 4.93E102 4.06E102
0.70 6.91E102 6.85E102 6.36E102 5.43E102 4.87E102 4.56E102 3.64E102
0.80 6.89E102 6.82E102 6.23E102 5.16E102 4.55E102 4.22E102 3.27E102
1.00 6.84E102 6.74E102 5.98E102 4.66E102 3.97E102 3.62E102 2.68E102
1.20 6.78E102 6.66E102 5.73E102 4.19E102 3.47E102 3.12E102 2.21E102
1.50 6.66E102 6.52E102 5.36E102 3.59E102 2.87E102 2.53E102 1.69E102
1.70 6.59E102 6.42E102 5.12E102 3.25E102 2.54E102 2.21E102 1.43E102
2.00 6.46E102 6.27E102 4.77E102 2.80E102 2.13E102 1.83E102 1.13E102
2.50 6.26E102 6.01E102 4.22E102 2.23E102 1.62E102 1.36E102 7.83E101
3.00 6.06E102 5.76E102 3.74E102 1.80E102 1.25E102 1.03E102 5.53E101
3.50 5.85E102 5.50E102 3.32E102 1.47E102 9.89E101 7.92E101 3.94E101
4.00 5.64E102 5.25E102 2.96E102 1.21E102 7.91E101 6.18E101 2.87E101
5.00 5.20E102 4.76E102 2.38E102 8.44E101 5.14E101 3.90E101 1.74E101
6.00 4.78E102 4.31E102 1.93E102 6.02E101 3.40E101 2.58E101 1.24E101
7.00 4.38E102 3.89E102 1.59E102 4.39E101 2.36E101 1.80E101 9.25E100
8.00 4.00E102 3.52E102 1.32E102 3.27E101 1.77E101 1.35E101 6.77E100
9.00 3.66E102 3.20E102 1.10E102 2.50E101 1.41E101 1.06E101 4.83E100
10.00 3.36E102 2.91E102 9.30E101 1.96E101 1.16E101 8.60E100 3.45E100
12.50 2.75E102 2.32E102 6.22E101 1.21E101 7.29E100 5.18E100 1.76E100
15.00 2.31E102 1.87E102 4.21E101 8.29E100 4.31E100 3.05E100 1.17E100
17.50 1.95E102 1.52E102 2.90E101 5.80E100 2.62E100 1.87E100 8.45E201
20.00 1.64E102 1.25E102 2.08E101 4.06E100 1.77E100 1.27E100 5.92E201
22.50 1.37E102 1.03E102 1.58E101 2.86E100 1.33E100 9.51E201 3.99E201
25.00 1.14E102 8.59E101 1.26E101 2.07E100 1.06E100 7.49E201 2.65E201
27.50 9.49E101 7.20E101 1.04E101 1.56E100 8.63E201 5.94E201 1.79E201
30.00 7.94E101 6.05E101 8.67E100 1.22E100 6.93E201 4.67E201 1.25E201
35.00 5.64E101 4.28E101 6.00E100 8.16E201 4.27E201 2.77E201 6.98E202
40.00 4.09E101 3.04E101 4.03E100 5.76E201 2.55E201 1.62E201 4.52E202
45.00 3.03E101 2.19E101 2.68E100 4.07E201 1.55E201 9.88E202 3.21E202
50.00 2.30E101 1.63E101 1.84E100 2.86E201 1.00E201 6.44E202 2.38E202
55.00 1.79E101 1.25E101 1.33E100 2.02E201 6.95E202 4.53E202 1.81E202
60.00 1.43E101 1.00E101 1.02E100 1.46E201 5.17E202 3.42E202 1.41E202
65.00 1.17E101 8.22E100 8.23E201 1.08E201 4.10E202 2.75E202 1.12E202
70.00 9.78E100 6.92E100 6.92E201 8.37E202 3.42E202 2.32E202 9.13E203
75.00 8.33E100 5.95E100 6.00E201 6.77E202 2.97E202 2.03E202 7.70E203
80.00 7.23E100 5.20E100 5.33E201 5.73E202 2.68E202 1.84E202 6.70E203
85.00 6.38E100 4.63E100 4.83E201 5.06E202 2.48E202 1.71E202 6.01E203
90.00 5.74E100 4.19E100 4.46E201 4.63E202 2.35E202 1.63E202 5.52E203
95.00 5.25E100 3.85E100 4.19E201 4.38E202 2.28E202 1.57E202 5.17E203
105.00 4.61E100 3.40E100 3.87E201 4.16E202 2.21E202 1.52E202 4.74E203
120.00 4.17E100 3.10E100 3.72E201 4.19E202 2.21E202 1.50E202 4.38E203
135.00 4.04E100 3.02E100 3.75E201 4.37E202 2.24E202 1.50E202 4.17E203
150.00 4.03E100 3.02E100 3.84E201 4.54E202 2.28E202 1.50E202 4.04E203
165.00 4.05E100 3.04E100 3.91E201 4.65E202 2.29E202 1.50E202 3.96E203
180.00 4.06E100 3.05E100 3.93E201 4.69E202 2.30E202 1.50E202 3.93E203
total 2.92E102 2.27E102 4.86E101 1.22E101 7.35E100 5.70E100 2.88E100
rel ff 3.07E102 2.33E102 5.05E101 1.22E101 7.47E100 5.86E100 3.03E100
nrl ff 3.30E102 2.52E102 5.75E101 1.42E101 8.77E100 6.91E100 3.59E100

11791179ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS

J. Phys. Chem. Ref. Data, Vol. 27, No. 6, 1998



TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Americium (Z595)
0.00 6.96E102 6.95E102 6.95E102 6.95E102 6.95E102 6.94E102 6.93E102
0.01 6.95E102 6.94E102 6.94E102 6.94E102 6.93E102 6.92E102 6.91E102
0.02 6.94E102 6.93E102 6.93E102 6.92E102 6.90E102 6.88E102 6.87E102
0.04 6.89E102 6.86E102 6.85E102 6.83E102 6.78E102 6.75E102 6.72E102
0.06 6.82E102 6.75E102 6.73E102 6.69E102 6.61E102 6.55E102 6.51E102
0.10 6.62E102 6.46E102 6.43E102 6.33E102 6.19E102 6.08E102 6.00E102
0.20 5.96E102 5.63E102 5.56E102 5.38E102 5.11E102 4.90E102 4.76E102
0.30 5.30E102 4.84E102 4.75E102 4.50E102 4.14E102 3.87E102 3.69E102
0.40 4.67E102 4.13E102 4.02E102 3.74E102 3.36E102 3.09E102 2.93E102
0.50 4.11E102 3.52E102 3.40E102 3.12E102 2.76E102 2.51E102 2.37E102
0.60 3.61E102 3.02E102 2.91E102 2.64E102 2.29E102 2.06E102 1.92E102
0.70 3.19E102 2.62E102 2.51E102 2.25E102 1.92E102 1.70E102 1.57E102
0.80 2.83E102 2.28E102 2.18E102 1.93E102 1.62E102 1.42E102 1.29E102
1.00 2.26E102 1.75E102 1.66E102 1.45E102 1.19E102 1.01E102 9.13E101
1.20 1.82E102 1.37E102 1.29E102 1.11E102 8.87E101 7.48E101 6.69E101
1.50 1.35E102 9.75E101 9.10E101 7.63E101 5.90E101 4.80E101 4.18E101
1.70 1.12E102 7.91E101 7.35E101 6.06E101 4.55E101 3.58E101 3.02E101
2.00 8.65E101 5.86E101 5.39E101 4.35E101 3.14E101 2.38E101 1.96E101
2.50 5.71E101 3.60E101 3.27E101 2.58E101 1.87E101 1.49E101 1.30E101
3.00 3.85E101 2.31E101 2.09E101 1.65E101 1.28E101 1.14E101 1.13E101
3.50 2.70E101 1.63E101 1.48E101 1.19E101 9.44E100 8.60E100 8.53E100
4.00 2.00E101 1.27E101 1.16E101 9.44E100 7.15E100 5.78E100 4.97E100
5.00 1.27E101 8.61E100 7.94E100 6.32E100 4.04E100 2.38E100 1.46E100
6.00 8.77E100 5.48E100 4.95E100 3.76E100 2.30E100 1.38E100 8.88E201
7.00 6.07E100 3.28E100 2.90E100 2.14E100 1.45E100 1.14E100 1.02E100
8.00 4.18E100 2.07E100 1.81E100 1.33E100 1.02E100 1.02E100 1.17E100
9.00 2.94E100 1.47E100 1.29E100 9.74E201 7.72E201 7.93E201 9.27E201
10.00 2.16E100 1.17E100 1.05E100 8.10E201 6.09E201 5.31E201 5.08E201
12.50 1.21E100 7.90E201 7.24E201 5.63E201 3.29E201 1.65E201 8.53E202
15.00 7.91E201 4.74E201 4.24E201 3.07E201 1.61E201 7.56E202 3.81E202
17.50 5.22E201 2.56E201 2.20E201 1.49E201 8.39E202 5.24E202 3.77E202
20.00 3.36E201 1.42E201 1.19E201 7.90E202 5.03E202 4.28E202 4.38E202
22.50 2.15E201 8.70E202 7.30E202 4.92E202 3.45E202 3.43E202 4.12E202
25.00 1.42E201 5.99E202 5.10E202 3.57E202 2.59E202 2.53E202 2.90E202
27.50 9.81E202 4.54E202 3.94E202 2.86E202 2.03E202 1.74E202 1.67E202
30.00 7.12E202 3.64E202 3.22E202 2.41E202 1.62E202 1.15E202 8.85E203
35.00 4.25E202 2.48E202 2.24E202 1.70E202 9.86E203 5.04E203 2.66E203
40.00 2.84E202 1.68E202 1.51E202 1.10E202 5.69E203 2.46E203 1.10E203
45.00 2.01E202 1.11E202 9.76E203 6.76E203 3.24E203 1.36E203 6.14E204
50.00 1.45E202 7.27E203 6.25E203 4.09E203 1.88E203 8.22E204 4.04E204
55.00 1.07E202 4.88E203 4.10E203 2.57E203 1.18E203 5.59E204 3.09E204
60.00 8.01E203 3.41E203 2.83E203 1.74E203 8.19E204 4.30E204 2.70E204
65.00 6.18E203 2.51E203 2.07E203 1.26E203 6.17E204 3.57E204 2.51E204
70.00 4.95E203 1.95E203 1.61E203 9.85E204 5.05E204 3.18E204 2.43E204
75.00 4.12E203 1.62E203 1.33E203 8.24E204 4.40E204 2.93E204 2.37E204
80.00 3.56E203 1.40E203 1.15E203 7.22E204 3.97E204 2.75E204 2.30E204
85.00 3.17E203 1.25E203 1.04E203 6.56E204 3.69E204 2.61E204 2.22E204
90.00 2.91E203 1.15E203 9.60E204 6.12E204 3.50E204 2.50E204 2.15E204
95.00 2.72E203 1.08E203 9.03E204 5.80E204 3.35E204 2.41E204 2.07E204
105.00 2.47E203 9.91E204 8.28E204 5.37E204 3.14E204 2.28E204 1.96E204
120.00 2.25E203 9.05E204 7.58E204 4.96E204 2.95E204 2.17E204 1.87E204
135.00 2.13E203 8.59E204 7.21E204 4.76E204 2.88E204 2.12E204 1.83E204
150.00 2.05E203 8.28E204 6.97E204 4.64E204 2.84E204 2.12E204 1.83E204
165.00 2.00E203 8.13E204 6.86E204 4.59E204 2.84E204 2.13E204 1.85E204
180.00 1.99E203 8.08E204 6.82E204 4.58E204 2.84E204 2.14E204 1.87E204
total 2.08E100 1.36E100 1.25E100 1.02E100 7.72E201 6.29E201 5.61E201
rel ff 2.21E100 1.46E100 1.35E100 1.10E100 8.43E201 6.95E201 6.15E201
nrl ff 2.62E100 1.74E100 1.60E100 1.31E100 1.01E100 8.30E201 7.35E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Curium (Z596)
0.00 7.13E102 7.11E102 7.02E102 7.13E102 7.12E102 7.11E102 7.11E102
0.01 7.13E102 7.11E102 7.01E102 7.13E102 7.11E102 7.11E102 7.10E102
0.02 7.13E102 7.11E102 7.01E102 7.13E102 7.11E102 7.11E102 7.09E102
0.04 7.13E102 7.10E102 7.01E102 7.12E102 7.10E102 7.09E102 7.06E102
0.06 7.13E102 7.10E102 7.01E102 7.11E102 7.08E102 7.06E102 7.01E102
0.10 7.13E102 7.10E102 7.00E102 7.07E102 7.01E102 6.98E102 6.85E102
0.20 7.12E102 7.09E102 6.96E102 6.89E102 6.74E102 6.65E102 6.31E102
0.30 7.12E102 7.09E102 6.89E102 6.65E102 6.39E102 6.24E102 5.73E102
0.40 7.11E102 7.07E102 6.81E102 6.38E102 6.03E102 5.84E102 5.17E102
0.50 7.09E102 7.05E102 6.71E102 6.10E102 5.68E102 5.43E102 4.64E102
0.60 7.08E102 7.02E102 6.60E102 5.83E102 5.33E102 5.05E102 4.16E102
0.70 7.06E102 6.99E102 6.48E102 5.55E102 4.99E102 4.67E102 3.73E102
0.80 7.04E102 6.96E102 6.35E102 5.28E102 4.66E102 4.32E102 3.35E102
1.00 6.99E102 6.89E102 6.10E102 4.77E102 4.07E102 3.71E102 2.74E102
1.20 6.93E102 6.81E102 5.85E102 4.30E102 3.55E102 3.19E102 2.26E102
1.50 6.81E102 6.67E102 5.48E102 3.68E102 2.93E102 2.58E102 1.73E102
1.70 6.73E102 6.57E102 5.23E102 3.32E102 2.59E102 2.26E102 1.46E102
2.00 6.61E102 6.41E102 4.87E102 2.87E102 2.18E102 1.87E102 1.15E102
2.50 6.41E102 6.15E102 4.31E102 2.28E102 1.65E102 1.39E102 8.05E101
3.00 6.21E102 5.89E102 3.82E102 1.84E102 1.28E102 1.05E102 5.71E101
3.50 6.00E102 5.63E102 3.39E102 1.50E102 1.01E102 8.14E101 4.08E101
4.00 5.78E102 5.38E102 3.02E102 1.24E102 8.13E101 6.37E101 2.97E101
5.00 5.34E102 4.88E102 2.42E102 8.67E101 5.31E101 4.03E101 1.79E101
6.00 4.91E102 4.41E102 1.97E102 6.21E101 3.52E101 2.66E101 1.26E101
7.00 4.50E102 3.99E102 1.61E102 4.53E101 2.44E101 1.86E101 9.47E100
8.00 4.11E102 3.61E102 1.34E102 3.37E101 1.81E101 1.38E101 6.98E100
9.00 3.76E102 3.28E102 1.12E102 2.58E101 1.44E101 1.09E101 5.01E100
10.00 3.44E102 2.98E102 9.48E101 2.02E101 1.19E101 8.80E100 3.59E100
12.50 2.81E102 2.37E102 6.37E101 1.24E101 7.50E100 5.34E100 1.82E100
15.00 2.35E102 1.91E102 4.32E101 8.49E100 4.48E100 3.16E100 1.20E100
17.50 1.99E102 1.55E102 2.98E101 5.96E100 2.72E100 1.94E100 8.67E201
20.00 1.68E102 1.28E102 2.13E101 4.19E100 1.83E100 1.31E100 6.13E201
22.50 1.41E102 1.06E102 1.60E101 2.96E100 1.37E100 9.76E201 4.16E201
25.00 1.18E102 8.83E101 1.27E101 2.14E100 1.09E100 7.67E201 2.78E201
27.50 9.83E101 7.41E101 1.04E101 1.61E100 8.83E201 6.11E201 1.88E201
30.00 8.24E101 6.24E101 8.71E100 1.26E100 7.13E201 4.82E201 1.31E201
35.00 5.87E101 4.43E101 6.05E100 8.38E201 4.44E201 2.89E201 7.25E202
40.00 4.27E101 3.15E101 4.08E100 5.92E201 2.67E201 1.70E201 4.66E202
45.00 3.16E101 2.28E101 2.72E100 4.21E201 1.63E201 1.04E201 3.28E202
50.00 2.40E101 1.69E101 1.86E100 2.98E201 1.05E201 6.73E202 2.44E202
55.00 1.86E101 1.30E101 1.33E100 2.11E201 7.25E202 4.71E202 1.86E202
60.00 1.49E101 1.03E101 1.01E100 1.53E201 5.37E202 3.54E202 1.45E202
65.00 1.22E101 8.44E100 8.14E201 1.13E201 4.23E202 2.83E202 1.15E202
70.00 1.02E101 7.10E100 6.82E201 8.77E202 3.52E202 2.38E202 9.47E203
75.00 8.66E100 6.11E100 5.90E201 7.09E202 3.05E202 2.09E202 8.02E203
80.00 7.52E100 5.35E100 5.24E201 5.99E202 2.75E202 1.89E202 7.00E203
85.00 6.66E100 4.77E100 4.76E201 5.28E202 2.55E202 1.76E202 6.29E203
90.00 6.00E100 4.32E100 4.40E201 4.82E202 2.42E202 1.68E202 5.80E203
95.00 5.50E100 3.98E100 4.14E201 4.55E202 2.34E202 1.62E202 5.45E203
105.00 4.85E100 3.54E100 3.83E201 4.31E202 2.27E202 1.57E202 5.00E203
120.00 4.42E100 3.25E100 3.69E201 4.34E202 2.28E202 1.55E202 4.65E203
135.00 4.30E100 3.17E100 3.71E201 4.52E202 2.33E202 1.56E202 4.44E203
150.00 4.30E100 3.17E100 3.78E201 4.70E202 2.36E202 1.56E202 4.30E203
165.00 4.33E100 3.20E100 3.84E201 4.82E202 2.38E202 1.57E202 4.22E203
180.00 4.35E100 3.21E100 3.87E201 4.86E202 2.39E202 1.57E202 4.19E203
total 3.02E102 2.34E102 4.94E101 1.25E101 7.56E100 5.87E100 2.97E100
rel ff 3.15E102 2.39E102 5.19E101 1.25E101 7.68E100 6.03E100 3.11E100
nrl ff 3.39E102 2.59E102 5.92E101 1.46E101 9.04E100 7.12E100 3.70E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Curium (Z596)
0.00 7.10E102 7.10E102 7.10E102 7.09E102 7.09E102 7.08E102 7.08E102
0.01 7.09E102 7.09E102 7.09E102 7.08E102 7.07E102 7.06E102 7.05E102
0.02 7.08E102 7.07E102 7.07E102 7.06E102 7.05E102 7.03E102 7.01E102
0.04 7.04E102 7.00E102 6.99E102 6.97E102 6.93E102 6.89E102 6.86E102
0.06 6.97E102 6.89E102 6.88E102 6.83E102 6.76E102 6.69E102 6.65E102
0.10 6.76E102 6.60E102 6.57E102 6.47E102 6.33E102 6.21E102 6.14E102
0.20 6.10E102 5.77E102 5.69E102 5.51E102 5.23E102 5.02E102 4.88E102
0.30 5.42E102 4.96E102 4.86E102 4.61E102 4.24E102 3.96E102 3.78E102
0.40 4.79E102 4.23E102 4.11E102 3.83E102 3.44E102 3.16E102 2.99E102
0.50 4.21E102 3.60E102 3.49E102 3.20E102 2.82E102 2.57E102 2.42E102
0.60 3.70E102 3.09E102 2.98E102 2.70E102 2.34E102 2.10E102 1.97E102
0.70 3.27E102 2.67E102 2.56E102 2.30E102 1.96E102 1.74E102 1.61E102
0.80 2.90E102 2.33E102 2.22E102 1.97E102 1.66E102 1.45E102 1.32E102
1.00 2.31E102 1.79E102 1.70E102 1.48E102 1.21E102 1.04E102 9.38E101
1.20 1.86E102 1.40E102 1.32E102 1.13E102 9.10E101 7.70E101 6.89E101
1.50 1.38E102 1.00E102 9.34E101 7.85E101 6.09E101 4.97E101 4.32E101
1.70 1.15E102 8.13E101 7.56E101 6.25E101 4.70E101 3.71E101 3.13E101
2.00 8.88E101 6.04E101 5.57E101 4.50E101 3.25E101 2.46E101 2.01E101
2.50 5.89E101 3.73E101 3.39E101 2.68E101 1.93E101 1.52E101 1.32E101
3.00 3.98E101 2.39E101 2.16E101 1.71E101 1.31E101 1.16E101 1.14E101
3.50 2.79E101 1.67E101 1.52E101 1.22E101 9.65E100 8.84E100 8.84E100
4.00 2.06E101 1.29E101 1.18E101 9.61E100 7.33E100 6.03E100 5.31E100
5.00 1.30E101 8.80E100 8.12E100 6.48E100 4.18E100 2.50E100 1.56E100
6.00 8.99E100 5.68E100 5.14E100 3.92E100 2.39E100 1.41E100 8.92E201
7.00 6.26E100 3.43E100 3.03E100 2.24E100 1.50E100 1.15E100 9.89E201
8.00 4.33E100 2.15E100 1.88E100 1.39E100 1.05E100 1.03E100 1.16E100
9.00 3.05E100 1.52E100 1.33E100 1.00E100 7.92E201 8.18E201 9.64E201
10.00 2.23E100 1.20E100 1.07E100 8.23E201 6.26E201 5.60E201 5.54E201
12.50 1.24E100 8.08E201 7.40E201 5.77E201 3.42E201 1.76E201 9.39E202
15.00 8.13E201 4.94E201 4.43E201 3.23E201 1.70E201 7.87E202 3.90E202
17.50 5.41E201 2.70E201 2.33E201 1.59E201 8.81E202 5.32E202 3.68E202
20.00 3.50E201 1.50E201 1.26E201 8.35E202 5.24E202 4.31E202 4.27E202
22.50 2.26E201 9.12E202 7.65E202 5.13E202 3.55E202 3.48E202 4.13E202
25.00 1.49E201 6.22E202 5.28E202 3.67E202 2.65E202 2.61E202 3.02E202
27.50 1.03E201 4.66E202 4.04E202 2.91E202 2.07E202 1.81E202 1.79E202
30.00 7.41E202 3.72E202 3.28E202 2.44E202 1.65E202 1.21E202 9.69E203
35.00 4.39E202 2.53E202 2.28E202 1.73E202 1.02E202 5.36E203 2.92E203
40.00 2.92E202 1.72E202 1.55E202 1.14E202 5.97E203 2.62E203 1.19E203
45.00 2.06E202 1.15E202 1.01E202 7.09E203 3.45E203 1.45E203 6.54E204
50.00 1.49E202 7.61E203 6.56E203 4.34E203 2.02E203 8.80E204 4.28E204
55.00 1.10E202 5.13E203 4.34E203 2.75E203 1.28E203 6.01E204 3.28E204
60.00 8.31E203 3.61E203 3.01E203 1.87E203 8.88E204 4.63E204 2.87E204
65.00 6.45E203 2.67E203 2.21E203 1.36E203 6.70E204 3.85E204 2.66E204
70.00 5.19E203 2.09E203 1.72E203 1.06E203 5.48E204 3.42E204 2.59E204
75.00 4.34E203 1.73E203 1.43E203 8.91E204 4.77E204 3.16E204 2.53E204
80.00 3.76E203 1.50E203 1.24E203 7.81E204 4.31E204 2.97E204 2.46E204
85.00 3.36E203 1.35E203 1.12E203 7.10E204 4.00E204 2.82E204 2.38E204
90.00 3.09E203 1.24E203 1.03E203 6.63E204 3.79E204 2.70E204 2.30E204
95.00 2.89E203 1.17E203 9.74E204 6.28E204 3.63E204 2.60E204 2.22E204
105.00 2.63E203 1.07E203 8.94E204 5.81E204 3.40E204 2.46E204 2.10E204
120.00 2.41E203 9.77E204 8.19E204 5.37E204 3.19E204 2.33E204 2.00E204
135.00 2.28E203 9.27E204 7.79E204 5.15E204 3.10E204 2.28E204 1.96E204
150.00 2.20E203 8.94E204 7.53E204 5.02E204 3.06E204 2.27E204 1.95E204
165.00 2.15E203 8.77E204 7.40E204 4.96E204 3.06E204 2.29E204 1.98E204
180.00 2.13E203 8.72E204 7.36E204 4.94E204 3.06E204 2.30E204 1.99E204
total 2.14E100 1.40E100 1.29E100 1.05E100 7.94E201 6.48E201 5.77E201
rel ff 2.27E100 1.50E100 1.39E100 1.14E100 8.68E201 7.16E201 6.33E201
nrl ff 2.71E100 1.80E100 1.66E100 1.36E100 1.04E100 8.58E201 7.59E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Berkelium (Z597)
0.00 7.28E102 7.25E102 7.14E102 7.28E102 7.26E102 7.26E102 7.25E102
0.01 7.28E102 7.25E102 7.14E102 7.27E102 7.26E102 7.26E102 7.24E102
0.02 7.28E102 7.25E102 7.14E102 7.27E102 7.26E102 7.25E102 7.23E102
0.04 7.28E102 7.25E102 7.14E102 7.26E102 7.25E102 7.24E102 7.20E102
0.06 7.28E102 7.25E102 7.14E102 7.25E102 7.22E102 7.21E102 7.15E102
0.10 7.28E102 7.25E102 7.13E102 7.21E102 7.15E102 7.12E102 6.99E102
0.20 7.27E102 7.24E102 7.09E102 7.04E102 6.88E102 6.79E102 6.45E102
0.30 7.27E102 7.23E102 7.02E102 6.79E102 6.53E102 6.38E102 5.86E102
0.40 7.26E102 7.22E102 6.94E102 6.52E102 6.17E102 5.97E102 5.30E102
0.50 7.25E102 7.20E102 6.84E102 6.24E102 5.81E102 5.56E102 4.75E102
0.60 7.23E102 7.17E102 6.72E102 5.96E102 5.46E102 5.17E102 4.26E102
0.70 7.21E102 7.14E102 6.61E102 5.68E102 5.11E102 4.79E102 3.82E102
0.80 7.19E102 7.11E102 6.48E102 5.41E102 4.77E102 4.43E102 3.43E102
1.00 7.14E102 7.04E102 6.23E102 4.89E102 4.17E102 3.80E102 2.80E102
1.20 7.08E102 6.96E102 5.97E102 4.40E102 3.64E102 3.27E102 2.31E102
1.50 6.97E102 6.81E102 5.59E102 3.77E102 3.00E102 2.64E102 1.77E102
1.70 6.89E102 6.71E102 5.35E102 3.40E102 2.65E102 2.31E102 1.49E102
2.00 6.76E102 6.56E102 4.98E102 2.93E102 2.22E102 1.91E102 1.18E102
2.50 6.56E102 6.30E102 4.41E102 2.33E102 1.69E102 1.42E102 8.26E101
3.00 6.36E102 6.03E102 3.90E102 1.88E102 1.31E102 1.08E102 5.89E101
3.50 6.14E102 5.77E102 3.46E102 1.53E102 1.04E102 8.36E101 4.22E101
4.00 5.93E102 5.51E102 3.08E102 1.27E102 8.35E101 6.56E101 3.08E101
5.00 5.48E102 5.00E102 2.46E102 8.89E101 5.48E101 4.16E101 1.84E101
6.00 5.04E102 4.53E102 2.00E102 6.39E101 3.65E101 2.75E101 1.29E101
7.00 4.62E102 4.09E102 1.64E102 4.67E101 2.52E101 1.92E101 9.68E100
8.00 4.23E102 3.70E102 1.36E102 3.49E101 1.86E101 1.42E101 7.19E100
9.00 3.86E102 3.36E102 1.14E102 2.66E101 1.47E101 1.11E101 5.20E100
10.00 3.53E102 3.05E102 9.66E101 2.09E101 1.21E101 8.99E100 3.73E100
12.50 2.88E102 2.43E102 6.51E101 1.27E101 7.70E100 5.49E100 1.88E100
15.00 2.40E102 1.95E102 4.43E101 8.69E100 4.65E100 3.28E100 1.23E100
17.50 2.03E102 1.59E102 3.05E101 6.12E100 2.83E100 2.01E100 8.88E201
20.00 1.72E102 1.31E102 2.17E101 4.32E100 1.89E100 1.35E100 6.33E201
22.50 1.45E102 1.08E102 1.63E101 3.07E100 1.40E100 1.00E100 4.34E201
25.00 1.21E102 9.06E101 1.28E101 2.22E100 1.11E100 7.86E201 2.92E201
27.50 1.02E102 7.62E101 1.05E101 1.66E100 9.04E201 6.27E201 1.98E201
30.00 8.55E101 6.42E101 8.74E100 1.29E100 7.32E201 4.97E201 1.38E201
35.00 6.11E101 4.58E101 6.09E100 8.61E201 4.62E201 3.01E201 7.55E202
40.00 4.45E101 3.27E101 4.12E100 6.09E201 2.80E201 1.78E201 4.80E202
45.00 3.30E101 2.36E101 2.75E100 4.35E201 1.71E201 1.09E201 3.37E202
50.00 2.50E101 1.75E101 1.87E100 3.09E201 1.10E201 7.04E202 2.49E202
55.00 1.94E101 1.34E101 1.33E100 2.21E201 7.57E202 4.90E202 1.90E202
60.00 1.55E101 1.06E101 1.01E100 1.60E201 5.58E202 3.67E202 1.49E202
65.00 1.26E101 8.67E100 8.03E201 1.19E201 4.38E202 2.92E202 1.19E202
70.00 1.06E101 7.29E100 6.70E201 9.20E202 3.62E202 2.45E202 9.81E203
75.00 9.00E100 6.26E100 5.78E201 7.43E202 3.14E202 2.14E202 8.34E203
80.00 7.82E100 5.49E100 5.14E201 6.26E202 2.82E202 1.94E202 7.30E203
85.00 6.93E100 4.90E100 4.67E201 5.51E202 2.62E202 1.81E202 6.58E203
90.00 6.26E100 4.45E100 4.32E201 5.03E202 2.49E202 1.72E202 6.08E203
95.00 5.76E100 4.11E100 4.08E201 4.73E202 2.41E202 1.67E202 5.73E203
105.00 5.11E100 3.68E100 3.78E201 4.47E202 2.34E202 1.62E202 5.28E203
120.00 4.69E100 3.39E100 3.64E201 4.50E202 2.36E202 1.61E202 4.92E203
135.00 4.58E100 3.32E100 3.65E201 4.68E202 2.41E202 1.62E202 4.71E203
150.00 4.60E100 3.33E100 3.71E201 4.87E202 2.45E202 1.63E202 4.57E203
165.00 4.63E100 3.36E100 3.76E201 4.99E202 2.47E202 1.63E202 4.49E203
180.00 4.65E100 3.37E100 3.78E201 5.03E202 2.48E202 1.63E202 4.46E203
total 3.12E102 2.41E102 5.01E101 1.29E101 7.77E100 6.03E100 3.05E100
rel ff 3.24E102 2.45E102 5.33E101 1.29E101 7.89E100 6.20E100 3.20E100
nrl ff 3.48E102 2.66E102 6.09E101 1.51E101 9.32E100 7.35E100 3.82E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Berkelium (Z597)
0.00 7.25E102 7.24E102 7.24E102 7.24E102 7.23E102 7.23E102 7.22E102
0.01 7.24E102 7.23E102 7.23E102 7.23E102 7.22E102 7.21E102 7.20E102
0.02 7.23E102 7.22E102 7.22E102 7.21E102 7.19E102 7.17E102 7.15E102
0.04 7.18E102 7.15E102 7.14E102 7.11E102 7.07E102 7.03E102 7.00E102
0.06 7.11E102 7.04E102 7.02E102 6.97E102 6.90E102 6.84E102 6.79E102
0.10 6.90E102 6.75E102 6.71E102 6.62E102 6.47E102 6.35E102 6.28E102
0.20 6.24E102 5.90E102 5.83E102 5.64E102 5.36E102 5.14E102 4.99E102
0.30 5.55E102 5.08E102 4.98E102 4.72E102 4.35E102 4.06E102 3.87E102
0.40 4.91E102 4.33E102 4.22E102 3.92E102 3.52E102 3.24E102 3.06E102
0.50 4.31E102 3.69E102 3.57E102 3.27E102 2.89E102 2.62E102 2.47E102
0.60 3.79E102 3.17E102 3.04E102 2.76E102 2.39E102 2.15E102 2.01E102
0.70 3.34E102 2.73E102 2.62E102 2.34E102 2.00E102 1.77E102 1.64E102
0.80 2.96E102 2.38E102 2.27E102 2.01E102 1.69E102 1.48E102 1.35E102
1.00 2.36E102 1.83E102 1.73E102 1.51E102 1.24E102 1.07E102 9.63E101
1.20 1.90E102 1.43E102 1.35E102 1.16E102 9.34E101 7.91E101 7.10E101
1.50 1.41E102 1.02E102 9.58E101 8.06E101 6.27E101 5.13E101 4.47E101
1.70 1.18E102 8.35E101 7.77E101 6.44E101 4.86E101 3.84E101 3.24E101
2.00 9.12E101 6.23E101 5.75E101 4.65E101 3.37E101 2.55E101 2.08E101
2.50 6.07E101 3.86E101 3.52E101 2.77E101 1.99E101 1.56E101 1.33E101
3.00 4.12E101 2.47E101 2.23E101 1.76E101 1.34E101 1.18E101 1.14E101
3.50 2.89E101 1.72E101 1.56E101 1.25E101 9.86E100 9.06E100 9.11E100
4.00 2.13E101 1.32E101 1.21E101 9.77E100 7.51E100 6.30E100 5.67E100
5.00 1.33E101 8.97E100 8.28E100 6.62E100 4.33E100 2.63E100 1.68E100
6.00 9.20E100 5.87E100 5.33E100 4.08E100 2.49E100 1.45E100 9.01E201
7.00 6.45E100 3.58E100 3.18E100 2.35E100 1.56E100 1.15E100 9.58E201
8.00 4.48E100 2.25E100 1.97E100 1.45E100 1.08E100 1.03E100 1.14E100
9.00 3.16E100 1.57E100 1.37E100 1.03E100 8.13E201 8.42E201 9.96E201
10.00 2.31E100 1.23E100 1.09E100 8.37E201 6.42E201 5.90E201 6.01E201
12.50 1.28E100 8.25E201 7.55E201 5.90E201 3.55E201 1.89E201 1.04E201
15.00 8.35E201 5.14E201 4.62E201 3.39E201 1.79E201 8.22E202 4.01E202
17.50 5.59E201 2.85E201 2.47E201 1.69E201 9.27E202 5.41E202 3.60E202
20.00 3.65E201 1.58E201 1.33E201 8.84E202 5.46E202 4.35E202 4.14E202
22.50 2.36E201 9.57E202 8.02E202 5.36E202 3.67E202 3.53E202 4.11E202
25.00 1.56E201 6.46E202 5.47E202 3.78E202 2.71E202 2.68E202 3.13E202
27.50 1.07E201 4.80E202 4.14E202 2.97E202 2.12E202 1.89E202 1.92E202
30.00 7.72E202 3.80E202 3.34E202 2.47E202 1.69E202 1.28E202 1.06E202
35.00 4.53E202 2.58E202 2.32E202 1.76E202 1.05E202 5.70E203 3.21E203
40.00 2.99E202 1.77E202 1.59E202 1.18E202 6.24E203 2.79E203 1.29E203
45.00 2.11E202 1.19E202 1.05E202 7.43E203 3.65E203 1.55E203 6.98E204
50.00 1.53E202 7.94E203 6.88E203 4.60E203 2.16E203 9.41E204 4.54E204
55.00 1.14E202 5.40E203 4.59E203 2.94E203 1.38E203 6.44E204 3.47E204
60.00 8.62E203 3.82E203 3.20E203 2.01E203 9.61E204 4.97E204 3.04E204
65.00 6.72E203 2.83E203 2.36E203 1.46E203 7.27E204 4.14E204 2.82E204
70.00 5.43E203 2.23E203 1.85E203 1.15E203 5.95E204 3.68E204 2.75E204
75.00 4.56E203 1.85E203 1.54E203 9.64E204 5.18E204 3.40E204 2.69E204
80.00 3.96E203 1.60E203 1.33E203 8.45E204 4.67E204 3.20E204 2.63E204
85.00 3.55E203 1.44E203 1.20E203 7.69E204 4.34E204 3.04E204 2.54E204
90.00 3.27E203 1.34E203 1.11E203 7.17E204 4.11E204 2.91E204 2.46E204
95.00 3.07E203 1.26E203 1.05E203 6.80E204 3.93E204 2.81E204 2.38E204
105.00 2.81E203 1.15E203 9.64E204 6.29E204 3.68E204 2.65E204 2.25E204
120.00 2.58E203 1.05E203 8.85E204 5.81E204 3.45E204 2.51E204 2.15E204
135.00 2.44E203 1.00E203 8.42E204 5.57E204 3.35E204 2.46E204 2.10E204
150.00 2.35E203 9.65E204 8.14E204 5.42E204 3.30E204 2.44E204 2.09E204
165.00 2.30E203 9.47E204 7.99E204 5.36E204 3.29E204 2.45E204 2.11E204
180.00 2.28E203 9.41E204 7.95E204 5.34E204 3.30E204 2.46E204 2.12E204
total 2.20E100 1.44E100 1.33E100 1.08E100 8.17E201 6.66E201 5.94E201
rel ff 2.34E100 1.55E100 1.43E100 1.17E100 8.93E201 7.37E201 6.52E201
nrl ff 2.80E100 1.85E100 1.71E100 1.40E100 1.07E100 8.86E201 7.85E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Californium (Z598)
0.00 7.44E102 7.40E102 7.27E102 7.42E102 7.41E102 7.41E102 7.40E102
0.01 7.44E102 7.40E102 7.27E102 7.42E102 7.41E102 7.40E102 7.39E102
0.02 7.44E102 7.40E102 7.27E102 7.42E102 7.40E102 7.40E102 7.38E102
0.04 7.44E102 7.40E102 7.27E102 7.41E102 7.39E102 7.38E102 7.35E102
0.06 7.44E102 7.40E102 7.26E102 7.40E102 7.37E102 7.36E102 7.30E102
0.10 7.43E102 7.40E102 7.26E102 7.36E102 7.30E102 7.27E102 7.14E102
0.20 7.43E102 7.39E102 7.22E102 7.18E102 7.03E102 6.94E102 6.59E102
0.30 7.42E102 7.38E102 7.15E102 6.94E102 6.68E102 6.53E102 6.00E102
0.40 7.41E102 7.37E102 7.07E102 6.67E102 6.32E102 6.11E102 5.43E102
0.50 7.40E102 7.35E102 6.97E102 6.38E102 5.95E102 5.70E102 4.87E102
0.60 7.38E102 7.32E102 6.85E102 6.10E102 5.59E102 5.30E102 4.37E102
0.70 7.37E102 7.29E102 6.74E102 5.82E102 5.24E102 4.91E102 3.91E102
0.80 7.35E102 7.26E102 6.61E102 5.54E102 4.89E102 4.54E102 3.51E102
1.00 7.30E102 7.19E102 6.35E102 5.01E102 4.27E102 3.89E102 2.86E102
1.20 7.24E102 7.11E102 6.10E102 4.51E102 3.73E102 3.35E102 2.36E102
1.50 7.12E102 6.96E102 5.71E102 3.86E102 3.07E102 2.70E102 1.80E102
1.70 7.04E102 6.86E102 5.46E102 3.48E102 2.71E102 2.36E102 1.52E102
2.00 6.92E102 6.71E102 5.09E102 3.00E102 2.27E102 1.94E102 1.21E102
2.50 6.71E102 6.44E102 4.51E102 2.38E102 1.72E102 1.45E102 8.48E101
3.00 6.51E102 6.18E102 3.99E102 1.91E102 1.34E102 1.10E102 6.07E101
3.50 6.30E102 5.91E102 3.53E102 1.56E102 1.06E102 8.58E101 4.37E101
4.00 6.08E102 5.65E102 3.14E102 1.29E102 8.57E101 6.75E101 3.19E101
5.00 5.63E102 5.13E102 2.51E102 9.12E101 5.66E101 4.30E101 1.89E101
6.00 5.19E102 4.64E102 2.03E102 6.58E101 3.77E101 2.85E101 1.32E101
7.00 4.76E102 4.20E102 1.67E102 4.82E101 2.61E101 1.98E101 9.88E100
8.00 4.34E102 3.79E102 1.38E102 3.60E101 1.92E101 1.46E101 7.39E100
9.00 3.97E102 3.44E102 1.16E102 2.75E101 1.50E101 1.14E101 5.38E100
10.00 3.62E102 3.12E102 9.83E101 2.15E101 1.23E101 9.18E100 3.89E100
12.50 2.94E102 2.48E102 6.65E101 1.31E101 7.90E100 5.64E100 1.94E100
15.00 2.45E102 1.99E102 4.54E101 8.88E100 4.82E100 3.40E100 1.25E100
17.50 2.07E102 1.62E102 3.13E101 6.28E100 2.94E100 2.09E100 9.09E201
20.00 1.76E102 1.33E102 2.22E101 4.46E100 1.95E100 1.40E100 6.53E201
22.50 1.49E102 1.11E102 1.65E101 3.17E100 1.44E100 1.03E100 4.52E201
25.00 1.25E102 9.29E101 1.29E101 2.30E100 1.14E100 8.04E201 3.06E201
27.50 1.05E102 7.83E101 1.05E101 1.72E100 9.23E201 6.42E201 2.08E201
30.00 8.86E101 6.61E101 8.75E100 1.33E100 7.51E201 5.12E201 1.45E201
35.00 6.36E101 4.73E101 6.11E100 8.83E201 4.79E201 3.13E201 7.86E202
40.00 4.64E101 3.39E101 4.16E100 6.25E201 2.93E201 1.87E201 4.95E202
45.00 3.45E101 2.45E101 2.78E100 4.48E201 1.80E201 1.14E201 3.45E202
50.00 2.61E101 1.81E101 1.89E100 3.21E201 1.16E201 7.37E202 2.55E202
55.00 2.03E101 1.38E101 1.34E100 2.30E201 7.91E202 5.11E202 1.95E202
60.00 1.61E101 1.09E101 1.00E100 1.67E201 5.80E202 3.80E202 1.53E202
65.00 1.31E101 8.91E100 7.91E201 1.25E201 4.53E202 3.01E202 1.23E202
70.00 1.10E101 7.47E100 6.56E201 9.65E202 3.73E202 2.52E202 1.01E202
75.00 9.35E100 6.41E100 5.65E201 7.78E202 3.23E202 2.20E202 8.66E203
80.00 8.13E100 5.62E100 5.01E201 6.55E202 2.90E202 1.99E202 7.61E203
85.00 7.22E100 5.03E100 4.56E201 5.75E202 2.69E202 1.86E202 6.88E203
90.00 6.53E100 4.58E100 4.23E201 5.24E202 2.55E202 1.77E202 6.37E203
95.00 6.02E100 4.24E100 4.00E201 4.92E202 2.47E202 1.72E202 6.01E203
105.00 5.37E100 3.81E100 3.71E201 4.64E202 2.41E202 1.67E202 5.57E203
120.00 4.96E100 3.54E100 3.57E201 4.66E202 2.43E202 1.67E202 5.21E203
135.00 4.88E100 3.48E100 3.58E201 4.85E202 2.49E202 1.68E202 5.00E203
150.00 4.91E100 3.50E100 3.62E201 5.04E202 2.54E202 1.70E202 4.86E203
165.00 4.96E100 3.53E100 3.65E201 5.17E202 2.56E202 1.70E202 4.77E203
180.00 4.98E100 3.54E100 3.67E201 5.21E202 2.57E202 1.70E202 4.74E203
total 3.23E102 2.48E102 5.07E101 1.33E101 7.98E100 6.20E100 3.14E100
rel ff 3.32E102 2.52E102 5.48E101 1.32E101 8.11E100 6.37E100 3.29E100
nrl ff 3.57E102 2.73E102 6.26E101 1.55E101 9.61E100 7.57E100 3.94E100

11851185ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS

J. Phys. Chem. Ref. Data, Vol. 27, No. 6, 1998



TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Californium (Z598)
0.00 7.39E102 7.39E102 7.39E102 7.39E102 7.38E102 7.37E102 7.37E102
0.01 7.38E102 7.38E102 7.38E102 7.37E102 7.36E102 7.36E102 7.35E102
0.02 7.37E102 7.36E102 7.36E102 7.35E102 7.34E102 7.32E102 7.30E102
0.04 7.33E102 7.29E102 7.28E102 7.26E102 7.22E102 7.18E102 7.15E102
0.06 7.26E102 7.18E102 7.17E102 7.12E102 7.05E102 6.98E102 6.94E102
0.10 7.05E102 6.89E102 6.86E102 6.76E102 6.62E102 6.50E102 6.42E102
0.20 6.38E102 6.04E102 5.97E102 5.78E102 5.49E102 5.27E102 5.12E102
0.30 5.69E102 5.21E102 5.11E102 4.84E102 4.46E102 4.16E102 3.97E102
0.40 5.03E102 4.44E102 4.32E102 4.02E102 3.61E102 3.31E102 3.13E102
0.50 4.42E102 3.78E102 3.66E102 3.35E102 2.95E102 2.68E102 2.52E102
0.60 3.89E102 3.24E102 3.12E102 2.82E102 2.44E102 2.19E102 2.05E102
0.70 3.42E102 2.79E102 2.67E102 2.39E102 2.04E102 1.81E102 1.68E102
0.80 3.03E102 2.43E102 2.32E102 2.05E102 1.73E102 1.51E102 1.39E102
1.00 2.41E102 1.86E102 1.77E102 1.54E102 1.27E102 1.09E102 9.89E101
1.20 1.94E102 1.46E102 1.38E102 1.18E102 9.57E101 8.13E101 7.30E101
1.50 1.44E102 1.05E102 9.82E101 8.28E101 6.46E101 5.30E101 4.62E101
1.70 1.20E102 8.57E101 7.98E101 6.63E101 5.02E101 3.97E101 3.35E101
2.00 9.35E101 6.42E101 5.93E101 4.81E101 3.49E101 2.64E101 2.15E101
2.50 6.25E101 4.00E101 3.64E101 2.87E101 2.06E101 1.59E101 1.34E101
3.00 4.26E101 2.56E101 2.31E101 1.82E101 1.37E101 1.19E101 1.15E101
3.50 2.98E101 1.77E101 1.60E101 1.28E101 1.01E101 9.27E100 9.36E100
4.00 2.19E101 1.35E101 1.23E101 9.93E100 7.67E100 6.56E100 6.04E100
5.00 1.36E101 9.14E100 8.43E100 6.76E100 4.47E100 2.78E100 1.81E100
6.00 9.42E100 6.07E100 5.52E100 4.24E100 2.59E100 1.49E100 9.13E201
7.00 6.63E100 3.74E100 3.33E100 2.47E100 1.62E100 1.16E100 9.25E201
8.00 4.64E100 2.35E100 2.06E100 1.51E100 1.11E100 1.04E100 1.11E100
9.00 3.28E100 1.62E100 1.42E100 1.06E100 8.35E201 8.63E201 1.02E100
10.00 2.40E100 1.25E100 1.11E100 8.52E201 6.58E201 6.20E201 6.51E201
12.50 1.31E100 8.41E201 7.69E201 6.01E201 3.69E201 2.03E201 1.16E201
15.00 8.57E201 5.34E201 4.82E201 3.56E201 1.88E201 8.60E202 4.15E202
17.50 5.78E201 3.01E201 2.61E201 1.80E201 9.76E202 5.51E202 3.51E202
20.00 3.80E201 1.67E201 1.41E201 9.38E202 5.70E202 4.37E202 4.01E202
22.50 2.48E201 1.01E201 8.43E202 5.61E202 3.79E202 3.57E202 4.08E202
25.00 1.64E201 6.72E202 5.68E202 3.89E202 2.77E202 2.74E202 3.23E202
27.50 1.12E201 4.94E202 4.25E202 3.02E202 2.16E202 1.96E202 2.05E202
30.00 8.05E202 3.89E202 3.40E202 2.50E202 1.72E202 1.35E202 1.16E202
35.00 4.68E202 2.63E202 2.36E202 1.78E202 1.08E202 6.06E203 3.54E203
40.00 3.07E202 1.81E202 1.63E202 1.21E202 6.52E203 2.97E203 1.40E203
45.00 2.16E202 1.23E202 1.09E202 7.77E203 3.87E203 1.65E203 7.45E204
50.00 1.57E202 8.28E203 7.21E203 4.87E203 2.32E203 1.01E203 4.81E204
55.00 1.17E202 5.67E203 4.84E203 3.14E203 1.48E203 6.90E204 3.67E204
60.00 8.92E203 4.04E203 3.40E203 2.16E203 1.04E203 5.34E204 3.21E204
65.00 6.99E203 3.01E203 2.51E203 1.58E203 7.88E204 4.45E204 2.99E204
70.00 5.67E203 2.37E203 1.98E203 1.24E203 6.45E204 3.96E204 2.92E204
75.00 4.78E203 1.98E203 1.65E203 1.04E203 5.62E204 3.66E204 2.87E204
80.00 4.17E203 1.72E203 1.43E203 9.14E204 5.07E204 3.44E204 2.80E204
85.00 3.75E203 1.55E203 1.29E203 8.32E204 4.71E204 3.27E204 2.72E204
90.00 3.46E203 1.43E203 1.20E203 7.76E204 4.45E204 3.14E204 2.64E204
95.00 3.26E203 1.35E203 1.13E203 7.36E204 4.26E204 3.03E204 2.55E204
105.00 2.99E203 1.24E203 1.04E203 6.81E204 3.99E204 2.86E204 2.42E204
120.00 2.75E203 1.14E203 9.55E204 6.29E204 3.74E204 2.71E204 2.30E204
135.00 2.61E203 1.08E203 9.09E204 6.03E204 3.62E204 2.64E204 2.24E204
150.00 2.52E203 1.04E203 8.79E204 5.86E204 3.56E204 2.62E204 2.23E204
165.00 2.47E203 1.02E203 8.63E204 5.79E204 3.55E204 2.63E204 2.26E204
180.00 2.45E203 1.02E203 8.58E204 5.77E204 3.56E204 2.64E204 2.27E204
total 2.26E100 1.48E100 1.36E100 1.11E100 8.41E201 6.85E201 6.11E201
rel ff 2.41E100 1.59E100 1.47E100 1.20E100 9.20E201 7.58E201 6.71E201
nrl ff 2.89E100 1.91E100 1.77E100 1.45E100 1.11E100 9.16E201 8.11E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Einsteinium (Z599)
0.00 7.59E102 7.55E102 7.40E102 7.57E102 7.56E102 7.55E102 7.54E102
0.01 7.59E102 7.55E102 7.40E102 7.57E102 7.55E102 7.55E102 7.54E102
0.02 7.59E102 7.55E102 7.40E102 7.57E102 7.55E102 7.54E102 7.53E102
0.04 7.59E102 7.55E102 7.39E102 7.56E102 7.54E102 7.53E102 7.50E102
0.06 7.59E102 7.55E102 7.39E102 7.55E102 7.52E102 7.50E102 7.45E102
0.10 7.59E102 7.55E102 7.39E102 7.51E102 7.45E102 7.42E102 7.29E102
0.20 7.58E102 7.54E102 7.35E102 7.33E102 7.18E102 7.09E102 6.74E102
0.30 7.58E102 7.53E102 7.28E102 7.09E102 6.83E102 6.68E102 6.15E102
0.40 7.57E102 7.52E102 7.19E102 6.82E102 6.46E102 6.26E102 5.56E102
0.50 7.56E102 7.50E102 7.10E102 6.53E102 6.09E102 5.84E102 5.00E102
0.60 7.54E102 7.47E102 6.98E102 6.25E102 5.73E102 5.43E102 4.48E102
0.70 7.52E102 7.44E102 6.87E102 5.96E102 5.37E102 5.03E102 4.01E102
0.80 7.50E102 7.41E102 6.74E102 5.68E102 5.02E102 4.66E102 3.60E102
1.00 7.45E102 7.34E102 6.48E102 5.14E102 4.38E102 3.99E102 2.92E102
1.20 7.39E102 7.26E102 6.23E102 4.63E102 3.82E102 3.43E102 2.41E102
1.50 7.28E102 7.11E102 5.84E102 3.95E102 3.13E102 2.76E102 1.84E102
1.70 7.20E102 7.01E102 5.58E102 3.57E102 2.77E102 2.41E102 1.55E102
2.00 7.08E102 6.86E102 5.20E102 3.07E102 2.31E102 1.98E102 1.23E102
2.50 6.87E102 6.59E102 4.61E102 2.43E102 1.76E102 1.48E102 8.70E101
3.00 6.67E102 6.32E102 4.07E102 1.95E102 1.37E102 1.13E102 6.26E101
3.50 6.45E102 6.05E102 3.60E102 1.60E102 1.09E102 8.80E101 4.52E101
4.00 6.24E102 5.79E102 3.20E102 1.32E102 8.79E101 6.94E101 3.30E101
5.00 5.78E102 5.26E102 2.55E102 9.34E101 5.83E101 4.44E101 1.95E101
6.00 5.33E102 4.76E102 2.06E102 6.76E101 3.91E101 2.94E101 1.34E101
7.00 4.89E102 4.31E102 1.69E102 4.98E101 2.70E101 2.04E101 1.01E101
8.00 4.47E102 3.89E102 1.40E102 3.72E101 1.97E101 1.50E101 7.59E100
9.00 4.08E102 3.52E102 1.18E102 2.84E101 1.54E101 1.16E101 5.57E100
10.00 3.72E102 3.20E102 1.00E102 2.22E101 1.26E101 9.37E100 4.04E100
12.50 3.01E102 2.53E102 6.78E101 1.34E101 8.09E100 5.79E100 2.01E100
15.00 2.50E102 2.03E102 4.65E101 9.07E100 5.00E100 3.53E100 1.28E100
17.50 2.11E102 1.66E102 3.21E101 6.44E100 3.06E100 2.17E100 9.29E201
20.00 1.80E102 1.36E102 2.27E101 4.59E100 2.02E100 1.44E100 6.73E201
22.50 1.53E102 1.13E102 1.68E101 3.28E100 1.47E100 1.05E100 4.71E201
25.00 1.29E102 9.51E101 1.30E101 2.38E100 1.16E100 8.22E201 3.21E201
27.50 1.09E102 8.03E101 1.05E101 1.78E100 9.42E201 6.58E201 2.19E201
30.00 9.19E101 6.80E101 8.74E100 1.38E100 7.70E201 5.27E201 1.52E201
35.00 6.61E101 4.89E101 6.11E100 9.06E201 4.96E201 3.26E201 8.19E202
40.00 4.84E101 3.51E101 4.18E100 6.41E201 3.07E201 1.96E201 5.11E202
45.00 3.60E101 2.55E101 2.80E100 4.62E201 1.89E201 1.20E201 3.54E202
50.00 2.73E101 1.88E101 1.90E100 3.33E201 1.21E201 7.73E202 2.61E202
55.00 2.12E101 1.43E101 1.33E100 2.40E201 8.28E202 5.32E202 1.99E202
60.00 1.68E101 1.13E101 9.90E201 1.75E201 6.03E202 3.94E202 1.57E202
65.00 1.37E101 9.15E100 7.77E201 1.31E201 4.69E202 3.11E202 1.26E202
70.00 1.14E101 7.65E100 6.41E201 1.01E201 3.85E202 2.59E202 1.05E202
75.00 9.70E100 6.56E100 5.50E201 8.16E202 3.32E202 2.26E202 8.98E203
80.00 8.45E100 5.75E100 4.88E201 6.86E202 2.98E202 2.04E202 7.92E203
85.00 7.51E100 5.15E100 4.44E201 6.01E202 2.76E202 1.90E202 7.18E203
90.00 6.80E100 4.70E100 4.12E201 5.46E202 2.62E202 1.82E202 6.67E203
95.00 6.29E100 4.37E100 3.90E201 5.12E202 2.54E202 1.76E202 6.31E203
105.00 5.64E100 3.94E100 3.63E201 4.82E202 2.48E202 1.72E202 5.86E203
120.00 5.25E100 3.69E100 3.49E201 4.83E202 2.51E202 1.72E202 5.50E203
135.00 5.19E100 3.64E100 3.48E201 5.02E202 2.57E202 1.75E202 5.29E203
150.00 5.25E100 3.67E100 3.51E201 5.22E202 2.62E202 1.76E202 5.15E203
165.00 5.31E100 3.70E100 3.53E201 5.36E202 2.66E202 1.77E202 5.07E203
180.00 5.34E100 3.72E100 3.54E201 5.40E202 2.67E202 1.77E202 5.04E203
total 3.34E102 2.55E102 5.13E101 1.36E101 8.20E100 6.37E100 3.23E100
rel ff 3.41E102 2.59E102 5.62E101 1.36E101 8.33E100 6.54E100 3.38E100
nrl ff 3.67E102 2.81E102 6.44E101 1.60E101 9.90E100 7.81E100 4.06E100
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Einsteinium (Z599)
0.00 7.54E102 7.54E102 7.54E102 7.53E102 7.53E102 7.52E102 7.52E102
0.01 7.53E102 7.53E102 7.52E102 7.52E102 7.51E102 7.50E102 7.49E102
0.02 7.52E102 7.51E102 7.51E102 7.50E102 7.48E102 7.47E102 7.45E102
0.04 7.48E102 7.44E102 7.43E102 7.41E102 7.37E102 7.33E102 7.30E102
0.06 7.40E102 7.33E102 7.32E102 7.27E102 7.20E102 7.13E102 7.09E102
0.10 7.20E102 7.04E102 7.01E102 6.91E102 6.77E102 6.65E102 6.57E102
0.20 6.53E102 6.19E102 6.11E102 5.92E102 5.63E102 5.40E102 5.24E102
0.30 5.83E102 5.34E102 5.24E102 4.97E102 4.57E102 4.27E102 4.07E102
0.40 5.16E102 4.56E102 4.43E102 4.12E102 3.70E102 3.39E102 3.20E102
0.50 4.53E102 3.88E102 3.75E102 3.43E102 3.02E102 2.74E102 2.57E102
0.60 3.98E102 3.32E102 3.19E102 2.88E102 2.49E102 2.24E102 2.09E102
0.70 3.51E102 2.85E102 2.73E102 2.44E102 2.08E102 1.85E102 1.71E102
0.80 3.10E102 2.48E102 2.36E102 2.09E102 1.76E102 1.54E102 1.42E102
1.00 2.46E102 1.90E102 1.80E102 1.57E102 1.29E102 1.12E102 1.02E102
1.20 1.98E102 1.49E102 1.40E102 1.21E102 9.80E101 8.34E101 7.50E101
1.50 1.47E102 1.07E102 1.01E102 8.50E101 6.66E101 5.47E101 4.77E101
1.70 1.23E102 8.80E101 8.20E101 6.83E101 5.19E101 4.11E101 3.47E101
2.00 9.58E101 6.61E101 6.11E101 4.97E101 3.61E101 2.73E101 2.22E101
2.50 6.44E101 4.14E101 3.77E101 2.98E101 2.12E101 1.62E101 1.36E101
3.00 4.40E101 2.65E101 2.40E101 1.88E101 1.41E101 1.21E101 1.14E101
3.50 3.09E101 1.82E101 1.65E101 1.31E101 1.03E101 9.46E100 9.57E100
4.00 2.26E101 1.37E101 1.25E101 1.01E101 7.84E100 6.82E100 6.42E100
5.00 1.39E101 9.30E100 8.57E100 6.88E100 4.61E100 2.94E100 1.96E100
6.00 9.63E100 6.26E100 5.71E100 4.41E100 2.69E100 1.53E100 9.29E201
7.00 6.82E100 3.91E100 3.49E100 2.60E100 1.68E100 1.16E100 8.91E201
8.00 4.79E100 2.45E100 2.15E100 1.58E100 1.15E100 1.04E100 1.08E100
9.00 3.40E100 1.68E100 1.47E100 1.10E100 8.57E201 8.81E201 1.04E100
10.00 2.48E100 1.28E100 1.14E100 8.67E201 6.74E201 6.50E201 7.02E201
12.50 1.35E100 8.56E201 7.82E201 6.12E201 3.82E201 2.18E201 1.29E201
15.00 8.79E201 5.54E201 5.01E201 3.72E201 1.98E201 9.02E202 4.31E202
17.50 5.96E201 3.17E201 2.76E201 1.91E201 1.03E201 5.61E202 3.44E202
20.00 3.96E201 1.77E201 1.50E201 9.96E202 5.95E202 4.40E202 3.86E202
22.50 2.59E201 1.06E201 8.87E202 5.89E202 3.91E202 3.61E202 4.02E202
25.00 1.72E201 7.00E202 5.90E202 4.02E202 2.84E202 2.81E202 3.31E202
27.50 1.18E201 5.09E202 4.36E202 3.08E202 2.20E202 2.04E202 2.18E202
30.00 8.40E202 3.97E202 3.47E202 2.53E202 1.76E202 1.41E202 1.26E202
35.00 4.84E202 2.67E202 2.40E202 1.81E202 1.11E202 6.44E203 3.91E203
40.00 3.15E202 1.85E202 1.67E202 1.25E202 6.80E203 3.16E203 1.52E203
45.00 2.21E202 1.27E202 1.13E202 8.11E203 4.09E203 1.76E203 7.95E204
50.00 1.61E202 8.63E203 7.54E203 5.14E203 2.48E203 1.07E203 5.10E204
55.00 1.20E202 5.95E203 5.11E203 3.35E203 1.60E203 7.39E204 3.87E204
60.00 9.22E203 4.26E203 3.61E203 2.31E203 1.12E203 5.73E204 3.39E204
65.00 7.26E203 3.19E203 2.68E203 1.70E203 8.53E204 4.78E204 3.17E204
70.00 5.92E203 2.53E203 2.11E203 1.34E203 7.00E204 4.26E204 3.09E204
75.00 5.01E203 2.11E203 1.76E203 1.12E203 6.09E204 3.94E204 3.05E204
80.00 4.39E203 1.84E203 1.54E203 9.88E204 5.50E204 3.71E204 2.98E204
85.00 3.96E203 1.66E203 1.39E203 8.99E204 5.10E204 3.53E204 2.90E204
90.00 3.66E203 1.54E203 1.29E203 8.40E204 4.83E204 3.39E204 2.82E204
95.00 3.45E203 1.45E203 1.22E203 7.96E204 4.62E204 3.26E204 2.73E204
105.00 3.17E203 1.33E203 1.12E203 7.37E204 4.32E204 3.08E204 2.59E204
120.00 2.93E203 1.22E203 1.03E203 6.81E204 4.05E204 2.92E204 2.47E204
135.00 2.79E203 1.16E203 9.81E204 6.52E204 3.92E204 2.84E204 2.41E204
150.00 2.69E203 1.12E203 9.49E204 6.34E204 3.85E204 2.82E204 2.39E204
165.00 2.64E203 1.10E203 9.32E204 6.26E204 3.83E204 2.83E204 2.41E204
180.00 2.62E203 1.10E203 9.27E204 6.24E204 3.83E204 2.84E204 2.43E204
total 2.33E100 1.52E100 1.40E100 1.14E100 8.65E201 7.05E201 6.28E201
rel ff 2.47E100 1.64E100 1.51E100 1.24E100 9.47E201 7.81E201 6.91E201
nrl ff 2.98E100 1.98E100 1.82E100 1.50E100 1.15E100 9.45E201 8.37E201
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Fernium (Z5100)
0.00 7.75E102 7.70E102 7.53E102 7.72E102 7.71E102 7.70E102 7.69E102
0.01 7.75E102 7.70E102 7.53E102 7.72E102 7.70E102 7.70E102 7.69E102
0.02 7.75E102 7.70E102 7.52E102 7.71E102 7.70E102 7.69E102 7.68E102
0.04 7.75E102 7.70E102 7.52E102 7.71E102 7.69E102 7.68E102 7.65E102
0.06 7.75E102 7.70E102 7.52E102 7.70E102 7.67E102 7.65E102 7.60E102
0.10 7.74E102 7.70E102 7.51E102 7.66E102 7.60E102 7.57E102 7.44E102
0.20 7.74E102 7.69E102 7.47E102 7.48E102 7.33E102 7.24E102 6.90E102
0.30 7.74E102 7.68E102 7.41E102 7.24E102 6.98E102 6.83E102 6.30E102
0.40 7.73E102 7.67E102 7.32E102 6.97E102 6.62E102 6.41E102 5.70E102
0.50 7.71E102 7.65E102 7.23E102 6.68E102 6.24E102 5.99E102 5.13E102
0.60 7.70E102 7.62E102 7.11E102 6.40E102 5.87E102 5.57E102 4.60E102
0.70 7.68E102 7.60E102 7.00E102 6.11E102 5.50E102 5.16E102 4.11E102
0.80 7.66E102 7.56E102 6.87E102 5.83E102 5.15E102 4.78E102 3.69E102
1.00 7.61E102 7.49E102 6.62E102 5.27E102 4.49E102 4.09E102 2.99E102
1.20 7.55E102 7.41E102 6.36E102 4.75E102 3.91E102 3.51E102 2.46E102
1.50 7.44E102 7.27E102 5.97E102 4.05E102 3.21E102 2.82E102 1.87E102
1.70 7.36E102 7.17E102 5.71E102 3.65E102 2.82E102 2.45E102 1.59E102
2.00 7.24E102 7.01E102 5.32E102 3.14E102 2.36E102 2.02E102 1.26E102
2.50 7.03E102 6.75E102 4.71E102 2.47E102 1.79E102 1.51E102 8.92E101
3.00 6.83E102 6.48E102 4.16E102 1.99E102 1.40E102 1.15E102 6.44E101
3.50 6.62E102 6.20E102 3.68E102 1.63E102 1.11E102 9.02E101 4.68E101
4.00 6.40E102 5.93E102 3.26E102 1.35E102 9.00E101 7.13E101 3.42E101
5.00 5.95E102 5.40E102 2.59E102 9.57E101 6.01E101 4.58E101 2.00E101
6.00 5.49E102 4.89E102 2.09E102 6.95E101 4.05E101 3.04E101 1.37E101
7.00 5.04E102 4.42E102 1.71E102 5.13E101 2.79E101 2.11E101 1.03E101
8.00 4.60E102 3.99E102 1.42E102 3.84E101 2.03E101 1.54E101 7.78E100
9.00 4.19E102 3.61E102 1.20E102 2.93E101 1.57E101 1.19E101 5.77E100
10.00 3.82E102 3.27E102 1.02E102 2.29E101 1.28E101 9.55E100 4.20E100
12.50 3.07E102 2.59E102 6.92E101 1.37E101 8.28E100 5.94E100 2.08E100
15.00 2.54E102 2.08E102 4.76E101 9.26E100 5.18E100 3.66E100 1.31E100
17.50 2.15E102 1.69E102 3.29E101 6.59E100 3.18E100 2.26E100 9.49E201
20.00 1.84E102 1.39E102 2.32E101 4.72E100 2.09E100 1.49E100 6.93E201
22.50 1.56E102 1.16E102 1.70E101 3.39E100 1.51E100 1.08E100 4.89E201
25.00 1.33E102 9.74E101 1.31E101 2.47E100 1.18E100 8.40E201 3.36E201
27.50 1.12E102 8.24E101 1.06E101 1.84E100 9.61E201 6.73E201 2.30E201
30.00 9.51E101 6.99E101 8.72E100 1.42E100 7.88E201 5.41E201 1.60E201
35.00 6.88E101 5.04E101 6.10E100 9.29E201 5.14E201 3.39E201 8.55E202
40.00 5.04E101 3.64E101 4.20E100 6.57E201 3.21E201 2.05E201 5.27E202
45.00 3.76E101 2.64E101 2.82E100 4.76E201 1.99E201 1.26E201 3.62E202
50.00 2.85E101 1.95E101 1.91E100 3.45E201 1.28E201 8.10E202 2.66E202
55.00 2.21E101 1.48E101 1.33E100 2.50E201 8.66E202 5.56E202 2.04E202
60.00 1.75E101 1.16E101 9.79E201 1.83E201 6.28E202 4.09E202 1.60E202
65.00 1.42E101 9.39E100 7.62E201 1.37E201 4.85E202 3.21E202 1.30E202
70.00 1.18E101 7.83E100 6.24E201 1.06E201 3.97E202 2.66E202 1.08E202
75.00 1.01E101 6.70E100 5.34E201 8.56E202 3.41E202 2.32E202 9.30E203
80.00 8.77E100 5.88E100 4.73E201 7.19E202 3.06E202 2.09E202 8.23E203
85.00 7.80E100 5.27E100 4.30E201 6.28E202 2.83E202 1.95E202 7.49E203
90.00 7.08E100 4.82E100 4.00E201 5.70E202 2.69E202 1.86E202 6.97E203
95.00 6.56E100 4.49E100 3.79E201 5.34E202 2.60E202 1.81E202 6.61E203
105.00 5.92E100 4.07E100 3.54E201 5.01E202 2.54E202 1.77E202 6.16E203
120.00 5.56E100 3.84E100 3.40E201 5.00E202 2.58E202 1.78E202 5.81E203
135.00 5.53E100 3.81E100 3.37E201 5.20E202 2.65E202 1.81E202 5.60E203
150.00 5.61E100 3.84E100 3.38E201 5.41E202 2.71E202 1.83E202 5.46E203
165.00 5.69E100 3.89E100 3.40E201 5.55E202 2.75E202 1.84E202 5.38E203
180.00 5.72E100 3.90E100 3.40E201 5.60E202 2.76E202 1.84E202 5.35E203
total 3.46E102 2.61E102 5.19E101 1.40E101 8.42E100 6.54E100 3.32E100
rel ff 3.49E102 2.65E102 5.77E101 1.39E101 8.56E100 6.72E100 3.48E100
nrl ff 3.76E102 2.88E102 6.62E101 1.64E101 1.02E101 8.04E100 4.19E100

11891189ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS

J. Phys. Chem. Ref. Data, Vol. 27, No. 6, 1998



TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Fernium (Z5100)
0.00 7.69E102 7.69E102 7.69E102 7.68E102 7.68E102 7.67E102 7.66E102
0.01 7.68E102 7.67E102 7.67E102 7.67E102 7.66E102 7.65E102 7.64E102
0.02 7.67E102 7.66E102 7.66E102 7.65E102 7.63E102 7.62E102 7.60E102
0.04 7.63E102 7.59E102 7.58E102 7.56E102 7.52E102 7.48E102 7.45E102
0.06 7.56E102 7.48E102 7.47E102 7.42E102 7.35E102 7.29E102 7.24E102
0.10 7.35E102 7.20E102 7.16E102 7.07E102 6.92E102 6.80E102 6.72E102
0.20 6.68E102 6.34E102 6.26E102 6.07E102 5.77E102 5.53E102 5.38E102
0.30 5.98E102 5.48E102 5.37E102 5.09E102 4.69E102 4.38E102 4.18E102
0.40 5.29E102 4.68E102 4.55E102 4.23E102 3.79E102 3.47E102 3.27E102
0.50 4.65E102 3.98E102 3.84E102 3.51E102 3.09E102 2.79E102 2.62E102
0.60 4.08E102 3.39E102 3.26E102 2.94E102 2.54E102 2.28E102 2.13E102
0.70 3.59E102 2.92E102 2.79E102 2.49E102 2.12E102 1.89E102 1.75E102
0.80 3.17E102 2.53E102 2.41E102 2.13E102 1.79E102 1.58E102 1.45E102
1.00 2.51E102 1.94E102 1.83E102 1.60E102 1.32E102 1.14E102 1.04E102
1.20 2.02E102 1.52E102 1.43E102 1.24E102 1.00E102 8.55E101 7.70E101
1.50 1.50E102 1.10E102 1.03E102 8.72E101 6.85E101 5.64E101 4.93E101
1.70 1.26E102 9.02E101 8.41E101 7.03E101 5.36E101 4.26E101 3.60E101
2.00 9.80E101 6.80E101 6.29E101 5.13E101 3.74E101 2.83E101 2.30E101
2.50 6.63E101 4.29E101 3.91E101 3.09E101 2.19E101 1.66E101 1.38E101
3.00 4.55E101 2.75E101 2.48E101 1.95E101 1.44E101 1.22E101 1.14E101
3.50 3.19E101 1.88E101 1.70E101 1.34E101 1.05E101 9.63E100 9.74E100
4.00 2.33E101 1.40E101 1.28E101 1.02E101 8.00E100 7.09E100 6.81E100
5.00 1.43E101 9.44E100 8.70E100 7.00E100 4.75E100 3.11E100 2.14E100
6.00 9.84E100 6.45E100 5.90E100 4.57E100 2.80E100 1.58E100 9.49E201
7.00 7.00E100 4.09E100 3.65E100 2.73E100 1.74E100 1.16E100 8.57E201
8.00 4.96E100 2.57E100 2.25E100 1.66E100 1.19E100 1.04E100 1.04E100
9.00 3.53E100 1.74E100 1.52E100 1.13E100 8.80E201 8.98E201 1.05E100
10.00 2.57E100 1.31E100 1.16E100 8.82E201 6.90E201 6.80E201 7.55E201
12.50 1.39E100 8.70E201 7.94E201 6.22E201 3.96E201 2.35E201 1.45E201
15.00 9.00E201 5.74E201 5.21E201 3.90E201 2.09E201 9.48E202 4.50E202
17.50 6.15E201 3.34E201 2.92E201 2.03E201 1.09E201 5.72E202 3.36E202
20.00 4.12E201 1.88E201 1.59E201 1.06E201 6.22E202 4.42E202 3.71E202
22.50 2.72E201 1.12E201 9.35E202 6.19E202 4.05E202 3.63E202 3.95E202
25.00 1.80E201 7.30E202 6.14E202 4.16E202 2.91E202 2.87E202 3.38E202
27.50 1.23E201 5.26E202 4.48E202 3.14E202 2.24E202 2.11E202 2.32E202
30.00 8.77E202 4.07E202 3.53E202 2.56E202 1.79E202 1.48E202 1.38E202
35.00 5.00E202 2.72E202 2.43E202 1.83E202 1.14E202 6.84E203 4.32E203
40.00 3.24E202 1.90E202 1.71E202 1.28E202 7.08E203 3.37E203 1.66E203
45.00 2.27E202 1.31E202 1.17E202 8.45E203 4.32E203 1.87E203 8.50E204
50.00 1.65E202 8.97E203 7.87E203 5.43E203 2.64E203 1.15E203 5.39E204
55.00 1.24E202 6.24E203 5.38E203 3.57E203 1.72E203 7.90E204 4.09E204
60.00 9.53E203 4.50E203 3.82E203 2.48E203 1.21E203 6.14E204 3.58E204
65.00 7.53E203 3.38E203 2.85E203 1.83E203 9.24E204 5.13E204 3.34E204
70.00 6.17E203 2.69E203 2.26E203 1.44E203 7.58E204 4.58E204 3.27E204
75.00 5.25E203 2.25E203 1.89E203 1.21E203 6.60E204 4.24E204 3.23E204
80.00 4.61E203 1.97E203 1.65E203 1.07E203 5.96E204 3.99E204 3.18E204
85.00 4.17E203 1.78E203 1.49E203 9.72E204 5.53E204 3.80E204 3.09E204
90.00 3.87E203 1.65E203 1.39E203 9.08E204 5.23E204 3.65E204 3.01E204
95.00 3.65E203 1.56E203 1.31E203 8.61E204 5.00E204 3.52E204 2.92E204
105.00 3.37E203 1.43E203 1.21E203 7.97E204 4.68E204 3.33E204 2.78E204
120.00 3.13E203 1.32E203 1.11E203 7.37E204 4.38E204 3.15E204 2.65E204
135.00 2.98E203 1.25E203 1.06E203 7.05E204 4.23E204 3.06E204 2.58E204
150.00 2.88E203 1.21E203 1.02E203 6.86E204 4.16E204 3.03E204 2.56E204
165.00 2.82E203 1.19E203 1.01E203 6.76E204 4.14E204 3.04E204 2.58E204
180.00 2.80E203 1.18E203 1.00E203 6.74E204 4.14E204 3.05E204 2.59E204
total 2.39E100 1.57E100 1.44E100 1.18E100 8.89E201 7.25E201 6.46E201
rel ff 2.54E100 1.68E100 1.55E100 1.27E100 9.74E201 8.03E201 7.11E201
nrl ff 3.07E100 2.04E100 1.88E100 1.54E100 1.18E100 9.76E201 8.64E201

11901190 B. K. CHATTERJEE AND S. C. ROY

J. Phys. Chem. Ref. Data, Vol. 27, No. 6, 1998



TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Mendelevium (Z5101)
0.00 7.91E102 7.86E102 7.65E102 7.87E102 7.86E102 7.85E102 7.84E102
0.01 7.91E102 7.85E102 7.65E102 7.87E102 7.85E102 7.85E102 7.84E102
0.02 7.91E102 7.85E102 7.65E102 7.86E102 7.85E102 7.84E102 7.83E102
0.04 7.91E102 7.85E102 7.65E102 7.86E102 7.84E102 7.83E102 7.80E102
0.06 7.91E102 7.85E102 7.65E102 7.85E102 7.82E102 7.80E102 7.75E102
0.10 7.90E102 7.85E102 7.64E102 7.81E102 7.75E102 7.72E102 7.59E102
0.20 7.90E102 7.84E102 7.60E102 7.64E102 7.49E102 7.40E102 7.05E102
0.30 7.90E102 7.84E102 7.53E102 7.40E102 7.14E102 6.99E102 6.45E102
0.40 7.89E102 7.82E102 7.45E102 7.13E102 6.77E102 6.57E102 5.85E102
0.50 7.87E102 7.80E102 7.36E102 6.84E102 6.40E102 6.14E102 5.26E102
0.60 7.86E102 7.77E102 7.25E102 6.56E102 6.02E102 5.71E102 4.72E102
0.70 7.84E102 7.75E102 7.13E102 6.26E102 5.64E102 5.30E102 4.22E102
0.80 7.82E102 7.72E102 7.01E102 5.97E102 5.28E102 4.91E102 3.78E102
1.00 7.77E102 7.65E102 6.75E102 5.40E102 4.61E102 4.20E102 3.05E102
1.20 7.71E102 7.57E102 6.49E102 4.87E102 4.01E102 3.59E102 2.50E102
1.50 7.60E102 7.43E102 6.10E102 4.16E102 3.28E102 2.88E102 1.91E102
1.70 7.52E102 7.33E102 5.83E102 3.74E102 2.88E102 2.50E102 1.62E102
2.00 7.40E102 7.17E102 5.44E102 3.21E102 2.40E102 2.06E102 1.29E102
2.50 7.20E102 6.91E102 4.82E102 2.52E102 1.82E102 1.54E102 9.14E101
3.00 7.00E102 6.63E102 4.26E102 2.03E102 1.42E102 1.18E102 6.63E101
3.50 6.78E102 6.36E102 3.76E102 1.66E102 1.14E102 9.24E101 4.84E101
4.00 6.57E102 6.08E102 3.32E102 1.38E102 9.22E101 7.33E101 3.55E101
5.00 6.11E102 5.54E102 2.63E102 9.79E101 6.19E101 4.73E101 2.06E101
6.00 5.65E102 5.02E102 2.12E102 7.14E101 4.19E101 3.14E101 1.40E101
7.00 5.18E102 4.53E102 1.74E102 5.29E101 2.89E101 2.17E101 1.04E101
8.00 4.73E102 4.09E102 1.44E102 3.97E101 2.09E101 1.58E101 7.98E100
9.00 4.31E102 3.70E102 1.21E102 3.03E101 1.61E101 1.21E101 5.96E100
10.00 3.92E102 3.35E102 1.03E102 2.36E101 1.30E101 9.74E100 4.37E100
12.50 3.14E102 2.64E102 7.04E101 1.40E101 8.46E100 6.08E100 2.15E100
15.00 2.59E102 2.12E102 4.87E101 9.45E100 5.36E100 3.79E100 1.34E100
17.50 2.19E102 1.72E102 3.37E101 6.74E100 3.31E100 2.35E100 9.68E201
20.00 1.87E102 1.42E102 2.37E101 4.86E100 2.16E100 1.54E100 7.13E201
22.50 1.60E102 1.18E102 1.73E101 3.51E100 1.55E100 1.11E100 5.08E201
25.00 1.36E102 9.97E101 1.32E101 2.56E100 1.20E100 8.58E201 3.52E201
27.50 1.16E102 8.44E101 1.05E101 1.90E100 9.79E201 6.88E201 2.42E201
30.00 9.85E101 7.17E101 8.68E100 1.46E100 8.05E201 5.55E201 1.68E201
35.00 7.15E101 5.20E101 6.08E100 9.52E201 5.31E201 3.52E201 8.93E202
40.00 5.26E101 3.77E101 4.21E100 6.73E201 3.35E201 2.15E201 5.44E202
45.00 3.92E101 2.74E101 2.84E100 4.90E201 2.09E201 1.32E201 3.71E202
50.00 2.98E101 2.02E101 1.91E100 3.57E201 1.34E201 8.50E202 2.72E202
55.00 2.31E101 1.53E101 1.32E100 2.60E201 9.08E202 5.80E202 2.08E202
60.00 1.83E101 1.20E101 9.66E201 1.92E201 6.55E202 4.24E202 1.64E202
65.00 1.48E101 9.63E100 7.45E201 1.44E201 5.03E202 3.31E202 1.33E202
70.00 1.23E101 8.00E100 6.07E201 1.12E201 4.10E202 2.74E202 1.12E202
75.00 1.04E101 6.84E100 5.17E201 8.99E202 3.51E202 2.38E202 9.63E203
80.00 9.09E100 6.00E100 4.57E201 7.53E202 3.14E202 2.15E202 8.55E203
85.00 8.10E100 5.38E100 4.16E201 6.58E202 2.90E202 2.00E202 7.80E203
90.00 7.36E100 4.93E100 3.87E201 5.95E202 2.75E202 1.91E202 7.28E203
95.00 6.83E100 4.60E100 3.67E201 5.56E202 2.67E202 1.86E202 6.92E203
105.00 6.20E100 4.20E100 3.43E201 5.20E202 2.61E202 1.82E202 6.47E203
120.00 5.88E100 3.98E100 3.29E201 5.19E202 2.66E202 1.84E202 6.13E203
135.00 5.89E100 3.97E100 3.25E201 5.39E202 2.74E202 1.87E202 5.92E203
150.00 6.00E100 4.02E100 3.25E201 5.60E202 2.80E202 1.90E202 5.79E203
165.00 6.10E100 4.07E100 3.25E201 5.75E202 2.84E202 1.91E202 5.70E203
180.00 6.14E100 4.09E100 3.25E201 5.80E202 2.85E202 1.92E202 5.67E203
total 3.57E102 2.69E102 5.25E101 1.44E101 8.65E100 6.72E100 3.41E100
rel ff — — — — — — —
nrl ff — — — — — — —
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Mendelevium (Z5101)
0.00 7.84E102 7.84E102 7.84E102 7.83E102 7.83E102 7.82E102 7.81E102
0.01 7.83E102 7.83E102 7.82E102 7.82E102 7.81E102 7.80E102 7.80E102
0.02 7.82E102 7.81E102 7.81E102 7.80E102 7.79E102 7.77E102 7.75E102
0.04 7.78E102 7.74E102 7.73E102 7.71E102 7.67E102 7.63E102 7.60E102
0.06 7.71E102 7.64E102 7.62E102 7.57E102 7.50E102 7.44E102 7.40E102
0.10 7.51E102 7.35E102 7.32E102 7.22E102 7.08E102 6.96E102 6.87E102
0.20 6.84E102 6.49E102 6.42E102 6.22E102 5.92E102 5.68E102 5.51E102
0.30 6.13E102 5.62E102 5.51E102 5.23E102 4.82E102 4.50E102 4.29E102
0.40 5.43E102 4.80E102 4.67E102 4.34E102 3.89E102 3.55E102 3.35E102
0.50 4.77E102 4.08E102 3.94E102 3.60E102 3.15E102 2.85E102 2.67E102
0.60 4.19E102 3.47E102 3.34E102 3.01E102 2.59E102 2.33E102 2.17E102
0.70 3.68E102 2.98E102 2.85E102 2.54E102 2.16E102 1.92E102 1.79E102
0.80 3.24E102 2.58E102 2.46E102 2.17E102 1.83E102 1.61E102 1.49E102
1.00 2.56E102 1.97E102 1.87E102 1.63E102 1.35E102 1.17E102 1.07E102
1.20 2.06E102 1.55E102 1.46E102 1.26E102 1.03E102 8.76E101 7.90E101
1.50 1.53E102 1.12E102 1.05E102 8.94E101 7.05E101 5.81E101 5.08E101
1.70 1.28E102 9.24E101 8.63E101 7.23E101 5.53E101 4.40E101 3.73E101
2.00 1.00E102 6.99E101 6.48E101 5.30E101 3.87E101 2.94E101 2.38E101
2.50 6.82E101 4.44E101 4.05E101 3.20E101 2.26E101 1.70E101 1.39E101
3.00 4.70E101 2.85E101 2.58E101 2.01E101 1.48E101 1.23E101 1.13E101
3.50 3.30E101 1.94E101 1.75E101 1.38E101 1.07E101 9.78E100 9.88E100
4.00 2.41E101 1.43E101 1.30E101 1.04E101 8.16E100 7.35E100 7.22E100
5.00 1.46E101 9.58E100 8.82E100 7.10E100 4.90E100 3.30E100 2.34E100
6.00 1.00E101 6.64E100 6.08E100 4.74E100 2.91E100 1.64E100 9.73E201
7.00 7.18E100 4.27E100 3.83E100 2.87E100 1.81E100 1.17E100 8.23E201
8.00 5.12E100 2.69E100 2.37E100 1.74E100 1.23E100 1.03E100 9.93E201
9.00 3.66E100 1.81E100 1.58E100 1.17E100 9.03E201 9.12E201 1.06E100
10.00 2.67E100 1.35E100 1.19E100 8.97E201 7.06E201 7.10E201 8.09E201
12.50 1.43E100 8.82E201 8.04E201 6.30E201 4.10E201 2.53E201 1.64E201
15.00 9.22E201 5.94E201 5.40E201 4.07E201 2.20E201 9.98E202 4.73E202
17.50 6.33E201 3.51E201 3.09E201 2.17E201 1.15E201 5.84E202 3.29E202
20.00 4.28E201 1.99E201 1.69E201 1.13E201 6.52E202 4.44E202 3.56E202
22.50 2.84E201 1.18E201 9.87E202 6.51E202 4.19E202 3.65E202 3.86E202
25.00 1.89E201 7.63E202 6.40E202 4.31E202 2.99E202 2.92E202 3.44E202
27.50 1.29E201 5.43E202 4.61E202 3.20E202 2.29E202 2.19E202 2.46E202
30.00 9.16E202 4.16E202 3.60E202 2.59E202 1.82E202 1.56E202 1.50E202
35.00 5.17E202 2.77E202 2.47E202 1.85E202 1.17E202 7.27E203 4.79E203
40.00 3.32E202 1.94E202 1.75E202 1.31E202 7.36E203 3.59E203 1.80E203
45.00 2.32E202 1.35E202 1.21E202 8.80E203 4.55E203 1.99E203 9.08E204
50.00 1.69E202 9.32E203 8.21E203 5.73E203 2.82E203 1.22E203 5.71E204
55.00 1.27E202 6.54E203 5.66E203 3.80E203 1.84E203 8.44E204 4.30E204
60.00 9.83E203 4.74E203 4.05E203 2.65E203 1.31E203 6.58E204 3.77E204
65.00 7.81E203 3.58E203 3.03E203 1.96E203 9.99E204 5.51E204 3.53E204
70.00 6.43E203 2.86E203 2.41E203 1.56E203 8.21E204 4.92E204 3.46E204
75.00 5.49E203 2.40E203 2.02E203 1.31E203 7.15E204 4.56E204 3.43E204
80.00 4.83E203 2.10E203 1.77E203 1.15E203 6.45E204 4.30E204 3.38E204
85.00 4.39E203 1.90E203 1.60E203 1.05E203 5.99E204 4.09E204 3.30E204
90.00 4.08E203 1.77E203 1.49E203 9.81E204 5.67E204 3.94E204 3.22E204
95.00 3.86E203 1.67E203 1.41E203 9.31E204 5.42E204 3.80E204 3.13E204
105.00 3.58E203 1.54E203 1.30E203 8.62E204 5.07E204 3.59E204 2.98E204
120.00 3.33E203 1.42E203 1.20E203 7.97E204 4.74E204 3.40E204 2.84E204
135.00 3.18E203 1.35E203 1.14E203 7.63E204 4.58E204 3.30E204 2.76E204
150.00 3.08E203 1.31E203 1.11E203 7.42E204 4.49E204 3.26E204 2.74E204
165.00 3.02E203 1.28E203 1.09E203 7.32E204 4.47E204 3.27E204 2.76E204
180.00 3.00E203 1.27E203 1.08E203 7.29E204 4.47E204 3.28E204 2.78E204
total 2.46E100 1.61E100 1.48E100 1.21E100 9.14E201 7.45E201 6.64E201
rel ff — — — — — — —
nrl ff — — — — — — —
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Nobelium (Z5102)
0.00 8.07E102 8.01E102 7.78E102 8.02E102 8.01E102 8.01E102 8.00E102
0.01 8.07E102 8.01E102 7.78E102 8.02E102 8.00E102 8.00E102 7.99E102
0.02 8.07E102 8.01E102 7.78E102 8.02E102 8.00E102 8.00E102 7.98E102
0.04 8.07E102 8.01E102 7.78E102 8.01E102 7.99E102 7.98E102 7.95E102
0.06 8.06E102 8.00E102 7.78E102 8.00E102 7.97E102 7.96E102 7.90E102
0.10 8.06E102 8.00E102 7.77E102 7.96E102 7.91E102 7.88E102 7.75E102
0.20 8.06E102 8.00E102 7.73E102 7.79E102 7.65E102 7.56E102 7.21E102
0.30 8.06E102 7.99E102 7.66E102 7.56E102 7.30E102 7.15E102 6.61E102
0.40 8.05E102 7.97E102 7.59E102 7.29E102 6.94E102 6.73E102 6.00E102
0.50 8.03E102 7.95E102 7.49E102 7.00E102 6.55E102 6.29E102 5.40E102
0.60 8.02E102 7.93E102 7.38E102 6.72E102 6.17E102 5.86E102 4.84E102
0.70 8.00E102 7.90E102 7.27E102 6.42E102 5.79E102 5.44E102 4.33E102
0.80 7.98E102 7.87E102 7.15E102 6.13E102 5.42E102 5.04E102 3.87E102
1.00 7.93E102 7.80E102 6.89E102 5.55E102 4.73E102 4.30E102 3.12E102
1.20 7.87E102 7.72E102 6.63E102 5.00E102 4.11E102 3.68E102 2.55E102
1.50 7.77E102 7.59E102 6.23E102 4.26E102 3.35E102 2.94E102 1.94E102
1.70 7.69E102 7.49E102 5.97E102 3.83E102 2.94E102 2.55E102 1.65E102
2.00 7.57E102 7.34E102 5.57E102 3.28E102 2.45E102 2.10E102 1.31E102
2.50 7.37E102 7.07E102 4.94E102 2.57E102 1.86E102 1.56E102 9.35E101
3.00 7.17E102 6.80E102 4.35E102 2.06E102 1.45E102 1.20E102 6.82E101
3.50 6.96E102 6.52E102 3.84E102 1.69E102 1.16E102 9.46E101 5.00E101
4.00 6.74E102 6.24E102 3.39E102 1.40E102 9.44E101 7.53E101 3.68E101
5.00 6.29E102 5.68E102 2.67E102 1.00E102 6.38E101 4.88E101 2.12E101
6.00 5.82E102 5.15E102 2.15E102 7.34E101 4.34E101 3.25E101 1.42E101
7.00 5.34E102 4.65E102 1.76E102 5.45E101 2.99E101 2.25E101 1.06E101
8.00 4.87E102 4.20E102 1.46E102 4.10E101 2.15E101 1.63E101 8.16E100
9.00 4.43E102 3.79E102 1.23E102 3.13E101 1.64E101 1.24E101 6.16E100
10.00 4.03E102 3.43E102 1.05E102 2.44E101 1.32E101 9.91E100 4.55E100
12.50 3.21E102 2.69E102 7.17E101 1.44E101 8.64E100 6.23E100 2.23E100
15.00 2.63E102 2.16E102 4.97E101 9.63E100 5.55E100 3.92E100 1.37E100
17.50 2.23E102 1.75E102 3.45E101 6.89E100 3.45E100 2.44E100 9.87E201
20.00 1.91E102 1.45E102 2.42E101 4.99E100 2.23E100 1.60E100 7.32E201
22.50 1.64E102 1.21E102 1.75E101 3.62E100 1.59E100 1.14E100 5.27E201
25.00 1.40E102 1.02E102 1.33E101 2.65E100 1.23E100 8.75E201 3.68E201
27.50 1.20E102 8.64E101 1.05E101 1.97E100 9.96E201 7.02E201 2.54E201
30.00 1.02E102 7.36E101 8.63E100 1.51E100 8.22E201 5.69E201 1.77E201
35.00 7.43E101 5.36E101 6.05E100 9.75E201 5.49E201 3.65E201 9.33E202
40.00 5.48E101 3.90E101 4.21E100 6.89E201 3.50E201 2.25E201 5.63E202
45.00 4.10E101 2.85E101 2.85E100 5.04E201 2.20E201 1.39E201 3.81E202
50.00 3.12E101 2.10E101 1.91E100 3.69E201 1.41E201 8.93E202 2.78E202
55.00 2.41E101 1.59E101 1.32E100 2.71E201 9.52E202 6.07E202 2.12E202
60.00 1.90E101 1.23E101 9.51E201 2.00E201 6.83E202 4.41E202 1.68E202
65.00 1.54E101 9.88E100 7.27E201 1.51E201 5.22E202 3.42E202 1.37E202
70.00 1.28E101 8.18E100 5.88E201 1.17E201 4.23E202 2.82E202 1.15E202
75.00 1.08E101 6.98E100 4.99E201 9.44E202 3.61E202 2.44E202 9.95E203
80.00 9.43E100 6.12E100 4.40E201 7.90E202 3.22E202 2.20E202 8.86E203
85.00 8.40E100 5.49E100 4.01E201 6.88E202 2.97E202 2.05E202 8.11E203
90.00 7.65E100 5.04E100 3.73E201 6.22E202 2.82E202 1.96E202 7.59E203
95.00 7.12E100 4.71E100 3.54E201 5.80E202 2.73E202 1.91E202 7.23E203
105.00 6.49E100 4.32E100 3.31E201 5.41E202 2.68E202 1.87E202 6.79E203
120.00 6.21E100 4.13E100 3.17E201 5.38E202 2.73E202 1.90E202 6.45E203
135.00 6.27E100 4.14E100 3.12E201 5.58E202 2.82E202 1.94E202 6.26E203
150.00 6.42E100 4.21E100 3.10E201 5.80E202 2.89E202 1.97E202 6.12E203
165.00 6.54E100 4.26E100 3.09E201 5.96E202 2.93E202 1.98E202 6.04E203
180.00 6.58E100 4.28E100 3.08E201 6.01E202 2.95E202 1.99E202 6.01E203
total 3.69E102 2.76E102 5.30E101 1.47E101 8.88E100 6.90E100 3.50E100
rel ff — — — — — — —
nrl ff — — — — — — —
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Nobelium (Z5102)
0.00 7.99E102 7.99E102 7.99E102 7.98E102 7.98E102 7.97E102 7.97E102
0.01 7.98E102 7.98E102 7.98E102 7.97E102 7.96E102 7.96E102 7.95E102
0.02 7.98E102 7.97E102 7.96E102 7.95E102 7.94E102 7.92E102 7.90E102
0.04 7.93E102 7.90E102 7.89E102 7.86E102 7.82E102 7.79E102 7.76E102
0.06 7.86E102 7.79E102 7.77E102 7.73E102 7.66E102 7.60E102 7.56E102
0.10 7.66E102 7.51E102 7.48E102 7.38E102 7.24E102 7.12E102 7.03E102
0.20 7.00E102 6.66E102 6.58E102 6.38E102 6.07E102 5.82E102 5.65E102
0.30 6.28E102 5.77E102 5.65E102 5.36E102 4.94E102 4.62E102 4.40E102
0.40 5.57E102 4.93E102 4.79E102 4.45E102 3.98E102 3.64E102 3.42E102
0.50 4.90E102 4.18E102 4.04E102 3.69E102 3.23E102 2.91E102 2.73E102
0.60 4.30E102 3.56E102 3.41E102 3.07E102 2.65E102 2.37E102 2.22E102
0.70 3.77E102 3.04E102 2.91E102 2.59E102 2.20E102 1.96E102 1.83E102
0.80 3.32E102 2.63E102 2.50E102 2.21E102 1.86E102 1.64E102 1.52E102
1.00 2.61E102 2.01E102 1.90E102 1.66E102 1.37E102 1.20E102 1.10E102
1.20 2.09E102 1.58E102 1.49E102 1.29E102 1.05E102 8.98E101 8.10E101
1.50 1.56E102 1.15E102 1.08E102 9.16E101 7.24E101 5.99E101 5.24E101
1.70 1.31E102 9.46E101 8.84E101 7.43E101 5.71E101 4.56E101 3.86E101
2.00 1.03E102 7.19E101 6.66E101 5.47E101 4.01E101 3.05E101 2.47E101
2.50 7.02E101 4.59E101 4.20E101 3.32E101 2.34E101 1.74E101 1.41E101
3.00 4.86E101 2.96E101 2.67E101 2.09E101 1.52E101 1.24E101 1.12E101
3.50 3.42E101 2.00E101 1.80E101 1.41E101 1.09E101 9.91E100 9.98E100
4.00 2.48E101 1.46E101 1.32E101 1.05E101 8.31E100 7.62E100 7.64E100
5.00 1.49E101 9.70E100 8.92E100 7.19E100 5.04E100 3.51E100 2.57E100
6.00 1.02E101 6.83E100 6.27E100 4.91E100 3.02E100 1.70E100 1.00E100
7.00 7.36E100 4.46E100 4.01E100 3.02E100 1.88E100 1.17E100 7.89E201
8.00 5.28E100 2.82E100 2.48E100 1.83E100 1.27E100 1.03E100 9.44E201
9.00 3.79E100 1.88E100 1.64E100 1.21E100 9.27E201 9.23E201 1.06E100
10.00 2.76E100 1.38E100 1.21E100 9.13E201 7.22E201 7.40E201 8.65E201
12.50 1.47E100 8.94E201 8.14E201 6.37E201 4.23E201 2.74E201 1.87E201
15.00 9.44E201 6.14E201 5.60E201 4.25E201 2.31E201 1.05E201 4.99E202
17.50 6.51E201 3.70E201 3.27E201 2.31E201 1.21E201 5.97E202 3.23E202
20.00 4.45E201 2.11E201 1.80E201 1.20E201 6.83E202 4.46E202 3.40E202
22.50 2.98E201 1.24E201 1.04E201 6.87E202 4.34E202 3.67E202 3.75E202
25.00 1.99E201 7.98E202 6.68E202 4.47E202 3.06E202 2.97E202 3.48E202
27.50 1.36E201 5.61E202 4.75E202 3.27E202 2.33E202 2.26E202 2.60E202
30.00 9.57E202 4.26E202 3.67E202 2.62E202 1.85E202 1.63E202 1.64E202
35.00 5.36E202 2.81E202 2.50E202 1.87E202 1.20E202 7.73E203 5.32E203
40.00 3.41E202 1.98E202 1.78E202 1.34E202 7.64E203 3.82E203 1.97E203
45.00 2.37E202 1.39E202 1.25E202 9.14E203 4.79E203 2.11E203 9.71E204
50.00 1.73E202 9.68E203 8.56E203 6.03E203 3.00E203 1.30E203 6.04E204
55.00 1.31E202 6.84E203 5.95E203 4.04E203 1.98E203 9.01E204 4.53E204
60.00 1.01E202 4.98E203 4.28E203 2.84E203 1.41E203 7.04E204 3.97E204
65.00 8.09E203 3.79E203 3.22E203 2.11E203 1.08E203 5.90E204 3.72E204
70.00 6.69E203 3.03E203 2.57E203 1.67E203 8.89E204 5.28E204 3.66E204
75.00 5.73E203 2.56E203 2.16E203 1.41E203 7.74E204 4.90E204 3.64E204
80.00 5.07E203 2.24E203 1.89E203 1.24E203 6.99E204 4.62E204 3.59E204
85.00 4.62E203 2.03E203 1.72E203 1.13E203 6.49E204 4.41E204 3.51E204
90.00 4.30E203 1.89E203 1.60E203 1.06E203 6.14E204 4.24E204 3.44E204
95.00 4.08E203 1.79E203 1.52E203 1.01E203 5.87E204 4.09E204 3.35E204
105.00 3.79E203 1.66E203 1.40E203 9.32E204 5.49E204 3.88E204 3.20E204
120.00 3.54E203 1.53E203 1.29E203 8.63E204 5.14E204 3.66E204 3.05E204
135.00 3.39E203 1.46E203 1.23E203 8.26E204 4.96E204 3.56E204 2.97E204
150.00 3.29E203 1.41E203 1.19E203 8.02E204 4.86E204 3.51E204 2.94E204
165.00 3.22E203 1.38E203 1.17E203 7.91E204 4.83E204 3.52E204 2.96E204
180.00 3.20E203 1.37E203 1.17E203 7.88E204 4.83E204 3.53E204 2.97E204
total 2.52E100 1.65E100 1.52E100 1.24E100 9.39E201 7.66E201 6.83E201
rel ff — — — — — — —
nrl ff — — — — — — —
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Lawrencium (Z5103)
0.00 8.23E102 8.16E102 7.91E102 8.18E102 8.16E102 8.16E102 8.15E102
0.01 8.23E102 8.16E102 7.91E102 8.17E102 8.16E102 8.15E102 8.14E102
0.02 8.23E102 8.16E102 7.91E102 8.17E102 8.15E102 8.15E102 8.14E102
0.04 8.23E102 8.16E102 7.91E102 8.16E102 8.14E102 8.14E102 8.11E102
0.06 8.23E102 8.16E102 7.90E102 8.15E102 8.12E102 8.11E102 8.06E102
0.10 8.22E102 8.16E102 7.90E102 8.11E102 8.06E102 8.03E102 7.91E102
0.20 8.22E102 8.15E102 7.86E102 7.95E102 7.81E102 7.72E102 7.38E102
0.30 8.22E102 8.14E102 7.79E102 7.73E102 7.47E102 7.32E102 6.78E102
0.40 8.21E102 8.13E102 7.72E102 7.45E102 7.10E102 6.89E102 6.16E102
0.50 8.19E102 8.11E102 7.62E102 7.17E102 6.72E102 6.45E102 5.55E102
0.60 8.18E102 8.08E102 7.52E102 6.88E102 6.33E102 6.01E102 4.97E102
0.70 8.17E102 8.06E102 7.41E102 6.58E102 5.94E102 5.58E102 4.44E102
0.80 8.14E102 8.03E102 7.29E102 6.29E102 5.57E102 5.17E102 3.97E102
1.00 8.10E102 7.96E102 7.04E102 5.69E102 4.85E102 4.41E102 3.19E102
1.20 8.04E102 7.88E102 6.77E102 5.13E102 4.22E102 3.77E102 2.60E102
1.50 7.94E102 7.75E102 6.37E102 4.37E102 3.43E102 3.00E102 1.98E102
1.70 7.86E102 7.65E102 6.10E102 3.93E102 3.00E102 2.60E102 1.68E102
2.00 7.74E102 7.50E102 5.70E102 3.35E102 2.50E102 2.13E102 1.34E102
2.50 7.54E102 7.24E102 5.05E102 2.62E102 1.89E102 1.59E102 9.57E101
3.00 7.34E102 6.96E102 4.45E102 2.10E102 1.48E102 1.23E102 7.02E101
3.50 7.14E102 6.68E102 3.92E102 1.72E102 1.18E102 9.68E101 5.17E101
4.00 6.93E102 6.40E102 3.45E102 1.43E102 9.65E101 7.72E101 3.82E101
5.00 6.47E102 5.84E102 2.72E102 1.02E102 6.56E101 5.03E101 2.19E101
6.00 6.00E102 5.29E102 2.18E102 7.53E101 4.49E101 3.36E101 1.45E101
7.00 5.50E102 4.78E102 1.78E102 5.61E101 3.10E101 2.32E101 1.08E101
8.00 5.02E102 4.31E102 1.48E102 4.23E101 2.22E101 1.67E101 8.34E100
9.00 4.56E102 3.88E102 1.25E102 3.23E101 1.68E101 1.27E101 6.35E100
10.00 4.13E102 3.51E102 1.06E102 2.51E101 1.35E101 1.01E101 4.73E100
12.50 3.27E102 2.75E102 7.28E101 1.47E101 8.81E100 6.36E100 2.31E100
15.00 2.68E102 2.20E102 5.08E101 9.82E100 5.74E100 4.06E100 1.39E100
17.50 2.26E102 1.79E102 3.53E101 7.03E100 3.59E100 2.54E100 1.00E100
20.00 1.94E102 1.48E102 2.48E101 5.13E100 2.31E100 1.65E100 7.51E201
22.50 1.68E102 1.23E102 1.78E101 3.74E100 1.63E100 1.17E100 5.47E201
25.00 1.44E102 1.04E102 1.34E101 2.74E100 1.25E100 8.93E201 3.86E201
27.50 1.23E102 8.84E101 1.05E101 2.04E100 1.01E100 7.16E201 2.68E201
30.00 1.05E102 7.54E101 8.57E100 1.56E100 8.38E201 5.83E201 1.87E201
35.00 7.71E101 5.52E101 6.01E100 9.99E201 5.66E201 3.78E201 9.75E202
40.00 5.71E101 4.04E101 4.20E100 7.05E201 3.65E201 2.36E201 5.82E202
45.00 4.29E101 2.95E101 2.85E100 5.17E201 2.31E201 1.46E201 3.90E202
50.00 3.26E101 2.18E101 1.92E100 3.82E201 1.49E201 9.39E202 2.84E202
55.00 2.52E101 1.64E101 1.31E100 2.82E201 9.99E202 6.35E202 2.17E202
60.00 1.99E101 1.27E101 9.35E201 2.10E201 7.13E202 4.59E202 1.72E202
65.00 1.60E101 1.01E101 7.08E201 1.59E201 5.42E202 3.54E202 1.40E202
70.00 1.32E101 8.36E100 5.68E201 1.23E201 4.37E202 2.90E202 1.18E202
75.00 1.12E101 7.11E100 4.80E201 9.92E202 3.72E202 2.50E202 1.03E202
80.00 9.76E100 6.23E100 4.23E201 8.29E202 3.30E202 2.25E202 9.18E203
85.00 8.70E100 5.59E100 3.85E201 7.21E202 3.05E202 2.10E202 8.43E203
90.00 7.94E100 5.14E100 3.59E201 6.50E202 2.89E202 2.00E202 7.91E203
95.00 7.40E100 4.81E100 3.40E201 6.05E202 2.80E202 1.95E202 7.55E203
105.00 6.79E100 4.44E100 3.19E201 5.63E202 2.75E202 1.92E202 7.12E203
120.00 6.56E100 4.28E100 3.05E201 5.58E202 2.80E202 1.95E202 6.79E203
135.00 6.67E100 4.31E100 2.98E201 5.79E202 2.90E202 2.00E202 6.60E203
150.00 6.86E100 4.39E100 2.94E201 6.01E202 2.98E202 2.03E202 6.47E203
165.00 7.01E100 4.46E100 2.92E201 6.17E202 3.03E202 2.05E202 6.39E203
180.00 7.07E100 4.48E100 2.91E201 6.23E202 3.04E202 2.06E202 6.36E203
total 3.82E102 2.83E102 5.35E101 1.51E101 9.11E100 7.08E100 3.60E100
rel ff — — — — — — —
nrl ff — — — — — — —
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Lawrencium (Z5103)
0.00 8.15E102 8.14E102 8.14E102 8.14E102 8.13E102 8.12E102 8.12E102
0.01 8.14E102 8.13E102 8.13E102 8.13E102 8.12E102 8.11E102 8.10E102
0.02 8.13E102 8.12E102 8.12E102 8.11E102 8.09E102 8.07E102 8.06E102
0.04 8.09E102 8.05E102 8.04E102 8.02E102 7.98E102 7.94E102 7.92E102
0.06 8.02E102 7.95E102 7.93E102 7.89E102 7.82E102 7.76E102 7.72E102
0.10 7.82E102 7.68E102 7.64E102 7.55E102 7.40E102 7.28E102 7.20E102
0.20 7.17E102 6.82E102 6.74E102 6.54E102 6.23E102 5.97E102 5.80E102
0.30 6.44E102 5.92E102 5.80E102 5.51E102 5.08E102 4.74E102 4.52E102
0.40 5.72E102 5.06E102 4.92E102 4.57E102 4.08E102 3.72E102 3.50E102
0.50 5.03E102 4.29E102 4.14E102 3.78E102 3.30E102 2.97E102 2.78E102
0.60 4.41E102 3.64E102 3.49E102 3.14E102 2.70E102 2.41E102 2.26E102
0.70 3.86E102 3.11E102 2.97E102 2.64E102 2.24E102 2.00E102 1.86E102
0.80 3.39E102 2.68E102 2.55E102 2.25E102 1.89E102 1.67E102 1.56E102
1.00 2.66E102 2.04E102 1.93E102 1.69E102 1.40E102 1.22E102 1.12E102
1.20 2.13E102 1.61E102 1.52E102 1.31E102 1.07E102 9.19E101 8.30E101
1.50 1.59E102 1.17E102 1.10E102 9.38E101 7.44E101 6.16E101 5.39E101
1.70 1.34E102 9.68E101 9.06E101 7.63E101 5.89E101 4.72E101 4.00E101
2.00 1.05E102 7.38E101 6.85E101 5.64E101 4.16E101 3.16E101 2.57E101
2.50 7.21E101 4.75E101 4.35E101 3.44E101 2.41E101 1.78E101 1.43E101
3.00 5.02E101 3.07E101 2.78E101 2.16E101 1.55E101 1.25E101 1.11E101
3.50 3.54E101 2.06E101 1.86E101 1.45E101 1.11E101 1.00E101 1.00E101
4.00 2.56E101 1.49E101 1.35E101 1.07E101 8.46E100 7.88E100 8.08E100
5.00 1.53E101 9.81E100 9.01E100 7.27E100 5.19E100 3.74E100 2.84E100
6.00 1.04E101 7.01E100 6.45E100 5.08E100 3.14E100 1.76E100 1.03E100
7.00 7.54E100 4.65E100 4.20E100 3.18E100 1.95E100 1.17E100 7.55E201
8.00 5.45E100 2.96E100 2.61E100 1.93E100 1.31E100 1.02E100 8.93E201
9.00 3.93E100 1.95E100 1.71E100 1.26E100 9.51E201 9.32E201 1.05E100
10.00 2.87E100 1.41E100 1.24E100 9.30E201 7.37E201 7.70E201 9.21E201
12.50 1.51E100 9.05E201 8.22E201 6.43E201 4.36E201 2.96E201 2.13E201
15.00 9.65E201 6.33E201 5.79E201 4.42E201 2.43E201 1.12E201 5.28E202
17.50 6.70E201 3.89E201 3.45E201 2.46E201 1.28E201 6.11E202 3.17E202
20.00 4.62E201 2.24E201 1.92E201 1.29E201 7.17E202 4.47E202 3.23E202
22.50 3.11E201 1.32E201 1.10E201 7.26E202 4.50E202 3.68E202 3.63E202
25.00 2.09E201 8.35E202 6.98E202 4.64E202 3.14E202 3.02E202 3.51E202
27.50 1.42E201 5.80E202 4.89E202 3.34E202 2.37E202 2.33E202 2.73E202
30.00 1.00E201 4.36E202 3.74E202 2.64E202 1.88E202 1.71E202 1.78E202
35.00 5.55E202 2.85E202 2.53E202 1.88E202 1.22E202 8.21E203 5.91E203
40.00 3.50E202 2.01E202 1.81E202 1.37E202 7.92E203 4.06E203 2.15E203
45.00 2.43E202 1.43E202 1.28E202 9.49E203 5.04E203 2.25E203 1.04E203
50.00 1.77E202 1.00E202 8.91E203 6.34E203 3.19E203 1.39E203 6.38E204
55.00 1.34E202 7.14E203 6.25E203 4.29E203 2.12E203 9.61E204 4.76E204
60.00 1.04E202 5.24E203 4.52E203 3.03E203 1.52E203 7.52E204 4.18E204
65.00 8.37E203 4.00E203 3.42E203 2.26E203 1.17E203 6.32E204 3.92E204
70.00 6.95E203 3.22E203 2.74E203 1.80E203 9.62E204 5.66E204 3.86E204
75.00 5.98E203 2.72E203 2.31E203 1.52E203 8.38E204 5.26E204 3.85E204
80.00 5.31E203 2.39E203 2.03E203 1.34E203 7.57E204 4.97E204 3.81E204
85.00 4.85E203 2.17E203 1.84E203 1.22E203 7.03E204 4.74E204 3.74E204
90.00 4.53E203 2.03E203 1.72E203 1.15E203 6.66E204 4.57E204 3.67E204
95.00 4.30E203 1.92E203 1.63E203 1.09E203 6.36E204 4.41E204 3.58E204
105.00 4.02E203 1.78E203 1.51E203 1.01E203 5.95E204 4.18E204 3.43E204
120.00 3.76E203 1.65E203 1.40E203 9.34E204 5.56E204 3.95E204 3.27E204
135.00 3.61E203 1.57E203 1.33E203 8.94E204 5.37E204 3.84E204 3.18E204
150.00 3.50E203 1.52E203 1.29E203 8.68E204 5.26E204 3.79E204 3.15E204
165.00 3.44E203 1.49E203 1.27E203 8.56E204 5.22E204 3.79E204 3.17E204
180.00 3.42E203 1.48E203 1.26E203 8.53E204 5.22E204 3.80E204 3.18E204
total 2.59E100 1.70E100 1.57E100 1.28E100 9.65E201 7.87E201 7.03E201
rel ff — — — — — — —
nrl ff — — — — — — —
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

50.0 59.5 145.4 316.5 411.8 468.1 661.6

Rutherfordiu (Z5104)
0.00 8.39E102 8.32E102 8.03E102 8.33E102 8.31E102 8.31E102 8.30E102
0.01 8.39E102 8.32E102 8.03E102 8.33E102 8.31E102 8.31E102 8.30E102
0.02 8.39E102 8.32E102 8.03E102 8.32E102 8.30E102 8.30E102 8.29E102
0.04 8.39E102 8.32E102 8.03E102 8.32E102 8.30E102 8.29E102 8.26E102
0.06 8.39E102 8.31E102 8.03E102 8.31E102 8.28E102 8.27E102 8.21E102
0.10 8.38E102 8.31E102 8.02E102 8.27E102 8.22E102 8.19E102 8.07E102
0.20 8.38E102 8.30E102 7.98E102 8.11E102 7.97E102 7.89E102 7.55E102
0.30 8.38E102 8.30E102 7.92E102 7.89E102 7.64E102 7.49E102 6.95E102
0.40 8.37E102 8.28E102 7.85E102 7.62E102 7.27E102 7.07E102 6.32E102
0.50 8.35E102 8.26E102 7.76E102 7.34E102 6.89E102 6.62E102 5.70E102
0.60 8.34E102 8.24E102 7.66E102 7.05E102 6.49E102 6.17E102 5.11E102
0.70 8.33E102 8.22E102 7.55E102 6.75E102 6.10E102 5.73E102 4.56E102
0.80 8.31E102 8.19E102 7.43E102 6.45E102 5.72E102 5.31E102 4.06E102
1.00 8.26E102 8.12E102 7.18E102 5.85E102 4.98E102 4.53E102 3.26E102
1.20 8.21E102 8.05E102 6.92E102 5.27E102 4.32E102 3.86E102 2.65E102
1.50 8.11E102 7.92E102 6.51E102 4.48E102 3.50E102 3.06E102 2.01E102
1.70 8.03E102 7.82E102 6.24E102 4.02E102 3.07E102 2.65E102 1.71E102
2.00 7.92E102 7.67E102 5.83E102 3.43E102 2.54E102 2.17E102 1.36E102
2.50 7.72E102 7.41E102 5.17E102 2.67E102 1.92E102 1.62E102 9.79E101
3.00 7.52E102 7.14E102 4.55E102 2.14E102 1.51E102 1.25E102 7.21E101
3.50 7.32E102 6.85E102 4.00E102 1.75E102 1.21E102 9.91E101 5.34E101
4.00 7.11E102 6.57E102 3.52E102 1.45E102 9.87E101 7.92E101 3.96E101
5.00 6.66E102 5.99E102 2.76E102 1.05E102 6.75E101 5.19E101 2.26E101
6.00 6.18E102 5.44E102 2.21E102 7.73E101 4.65E101 3.48E101 1.47E101
7.00 5.67E102 4.91E102 1.80E102 5.78E101 3.21E101 2.40E101 1.09E101
8.00 5.17E102 4.42E102 1.50E102 4.37E101 2.28E101 1.72E101 8.52E100
9.00 4.69E102 3.98E102 1.26E102 3.34E101 1.71E101 1.29E101 6.55E100
10.00 4.25E102 3.59E102 1.07E102 2.60E101 1.37E101 1.03E101 4.92E100
12.50 3.34E102 2.80E102 7.40E101 1.51E101 8.97E100 6.50E100 2.40E100
15.00 2.72E102 2.23E102 5.18E101 9.99E100 5.93E100 4.20E100 1.42E100
17.50 2.30E102 1.82E102 3.62E101 7.17E100 3.74E100 2.65E100 1.02E100
20.00 1.98E102 1.50E102 2.53E101 5.26E100 2.40E100 1.71E100 7.70E201
22.50 1.71E102 1.26E102 1.81E101 3.86E100 1.67E100 1.20E100 5.67E201
25.00 1.48E102 1.06E102 1.34E101 2.84E100 1.27E100 9.10E201 4.03E201
27.50 1.27E102 9.04E101 1.05E101 2.11E100 1.03E100 7.30E201 2.82E201
30.00 1.09E102 7.73E101 8.50E100 1.61E100 8.53E201 5.96E201 1.97E201
35.00 8.01E101 5.68E101 5.95E100 1.02E100 5.84E201 3.92E201 1.02E201
40.00 5.96E101 4.17E101 4.19E100 7.20E201 3.81E201 2.47E201 6.01E202
45.00 4.48E101 3.06E101 2.86E100 5.31E201 2.43E201 1.54E201 4.00E202
50.00 3.41E101 2.26E101 1.91E100 3.95E201 1.57E201 9.87E202 2.89E202
55.00 2.64E101 1.70E101 1.30E100 2.93E201 1.05E201 6.65E202 2.21E202
60.00 2.07E101 1.31E101 9.18E201 2.19E201 7.45E202 4.77E202 1.76E202
65.00 1.67E101 1.04E101 6.88E201 1.66E201 5.62E202 3.66E202 1.44E202
70.00 1.38E101 8.53E100 5.48E201 1.30E201 4.51E202 2.98E202 1.22E202
75.00 1.16E101 7.24E100 4.61E201 1.04E201 3.82E202 2.56E202 1.06E202
80.00 1.01E101 6.33E100 4.05E201 8.70E202 3.39E202 2.30E202 9.50E203
85.00 9.01E100 5.69E100 3.68E201 7.56E202 3.12E202 2.14E202 8.75E203
90.00 8.23E100 5.23E100 3.43E201 6.80E202 2.96E202 2.05E202 8.23E203
95.00 7.69E100 4.91E100 3.26E201 6.32E202 2.87E202 2.00E202 7.88E203
105.00 7.10E100 4.56E100 3.06E201 5.86E202 2.81E202 1.97E202 7.45E203
120.00 6.92E100 4.42E100 2.91E201 5.79E202 2.88E202 2.01E202 7.14E203
135.00 7.10E100 4.48E100 2.84E201 6.00E202 2.98E202 2.06E202 6.96E203
150.00 7.34E100 4.59E100 2.78E201 6.23E202 3.07E202 2.10E202 6.83E203
165.00 7.53E100 4.66E100 2.75E201 6.40E202 3.12E202 2.12E202 6.75E203
180.00 7.59E100 4.69E100 2.74E201 6.45E202 3.13E202 2.13E202 6.72E203
total 3.95E102 2.90E102 5.40E101 1.55E101 9.35E100 7.27E100 3.69E100
rel ff — — — — — — —
nrl ff — — — — — — —
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TABLE 1. PredictedS-matrix differential elastic scattering cross sections for photon energies~50.0, 59.54, 145.4, 316.5, 411.8, 468.1, 661.6, 778.9, 964.0,
1004.8, 1112.1, 1274.5, 1408.0 and 1500.0!. The angle integrated total cross sections for each element and energies are presented. ‘‘total’’ represents total
cross sections from this work, ‘‘rel ff’’ represents total cross sections calculated from the relativistic form factor and ‘‘nrl ff’’ represents total cross sections
calculated from the nonrelativistic form factor—Continueda

u
~deg!

Photon energy~keV!

778.9 964.0 1004.8 1112.1 1274.5 1408.0 1500.0

Rutherfordiu (Z5104)
0.00 8.30E102 8.30E102 8.30E102 8.29E102 8.29E102 8.28E102 8.27E102
0.01 8.29E102 8.29E102 8.28E102 8.28E102 8.27E102 8.27E102 8.26E102
0.02 8.29E102 8.27E102 8.27E102 8.26E102 8.25E102 8.23E102 8.22E102
0.04 8.24E102 8.21E102 8.20E102 8.18E102 8.14E102 8.10E102 8.08E102
0.06 8.18E102 8.11E102 8.09E102 8.05E102 7.98E102 7.92E102 7.88E102
0.10 7.99E102 7.84E102 7.81E102 7.72E102 7.57E102 7.45E102 7.37E102
0.20 7.34E102 6.99E102 6.92E102 6.71E102 6.39E102 6.13E102 5.95E102
0.30 6.61E102 6.08E102 5.96E102 5.66E102 5.21E102 4.87E102 4.64E102
0.40 5.87E102 5.20E102 5.06E102 4.69E102 4.19E102 3.81E102 3.58E102
0.50 5.17E102 4.40E102 4.25E102 3.87E102 3.37E102 3.03E102 2.83E102
0.60 4.52E102 3.73E102 3.57E102 3.21E102 2.75E102 2.46E102 2.30E102
0.70 3.96E102 3.17E102 3.03E102 2.69E102 2.28E102 2.03E102 1.90E102
0.80 3.47E102 2.73E102 2.59E102 2.29E102 1.92E102 1.71E102 1.59E102
1.00 2.71E102 2.08E102 1.97E102 1.72E102 1.42E102 1.25E102 1.15E102
1.20 2.17E102 1.64E102 1.55E102 1.34E102 1.10E102 9.40E101 8.49E101
1.50 1.62E102 1.20E102 1.12E102 9.61E101 7.65E101 6.34E101 5.55E101
1.70 1.36E102 9.90E101 9.27E101 7.83E101 6.08E101 4.88E101 4.15E101
2.00 1.07E102 7.58E101 7.04E101 5.82E101 4.31E101 3.29E101 2.68E101
2.50 7.41E101 4.92E101 4.50E101 3.57E101 2.50E101 1.82E101 1.45E101
3.00 5.19E101 3.19E101 2.89E101 2.24E101 1.59E101 1.25E101 1.09E101
3.50 3.66E101 2.13E101 1.91E101 1.49E101 1.13E101 1.01E101 1.01E101
4.00 2.65E101 1.52E101 1.37E101 1.08E101 8.60E100 8.14E100 8.52E100
5.00 1.56E101 9.91E100 9.09E100 7.33E100 5.33E100 3.98E100 3.16E100
6.00 1.06E101 7.19E100 6.63E100 5.24E100 3.27E100 1.83E100 1.07E100
7.00 7.71E100 4.86E100 4.40E100 3.35E100 2.03E100 1.17E100 7.21E201
8.00 5.62E100 3.10E100 2.75E100 2.03E100 1.35E100 1.01E100 8.39E201
9.00 4.07E100 2.03E100 1.78E100 1.31E100 9.76E201 9.38E201 1.04E100
10.00 2.97E100 1.45E100 1.27E100 9.47E201 7.53E201 8.00E201 9.79E201
12.50 1.55E100 9.15E201 8.28E201 6.48E201 4.50E201 3.21E201 2.44E201
15.00 9.86E201 6.53E201 5.98E201 4.60E201 2.56E201 1.18E201 5.62E202
17.50 6.88E201 4.09E201 3.65E201 2.62E201 1.35E201 6.25E202 3.11E202
20.00 4.79E201 2.37E201 2.04E201 1.38E201 7.53E202 4.48E202 3.07E202
22.50 3.26E201 1.39E201 1.17E201 7.68E202 4.67E202 3.68E202 3.49E202
25.00 2.19E201 8.75E202 7.30E202 4.82E202 3.23E202 3.06E202 3.53E202
27.50 1.49E201 6.00E202 5.04E202 3.42E202 2.41E202 2.41E202 2.87E202
30.00 1.05E201 4.46E202 3.81E202 2.67E202 1.91E202 1.79E202 1.94E202
35.00 5.74E202 2.89E202 2.55E202 1.89E202 1.25E202 8.72E203 6.58E203
40.00 3.60E202 2.05E202 1.85E202 1.39E202 8.20E203 4.32E203 2.36E203
45.00 2.48E202 1.47E202 1.32E202 9.83E203 5.29E203 2.39E203 1.11E203
50.00 1.81E202 1.04E202 9.26E203 6.66E203 3.39E203 1.47E203 6.74E204
55.00 1.37E202 7.46E203 6.55E203 4.56E203 2.27E203 1.02E203 5.00E204
60.00 1.07E202 5.50E203 4.77E203 3.24E203 1.64E203 8.04E204 4.39E204
65.00 8.64E203 4.23E203 3.63E203 2.43E203 1.26E203 6.76E204 4.12E204
70.00 7.21E203 3.41E203 2.91E203 1.94E203 1.04E203 6.07E204 4.07E204
75.00 6.23E203 2.89E203 2.46E203 1.64E203 9.07E204 5.65E204 4.08E204
80.00 5.55E203 2.55E203 2.17E203 1.45E203 8.20E204 5.34E204 4.04E204
85.00 5.09E203 2.32E203 1.98E203 1.32E203 7.62E204 5.10E204 3.98E204
90.00 4.77E203 2.17E203 1.85E203 1.24E203 7.21E204 4.92E204 3.92E204
95.00 4.54E203 2.05E203 1.75E203 1.17E203 6.89E204 4.76E204 3.83E204
105.00 4.25E203 1.91E203 1.62E203 1.09E203 6.45E204 4.51E204 3.67E204
120.00 4.00E203 1.77E203 1.50E203 1.01E203 6.03E204 4.27E204 3.51E204
135.00 3.84E203 1.69E203 1.44E203 9.67E204 5.81E204 4.14E204 3.42E204
150.00 3.74E203 1.63E203 1.39E203 9.39E204 5.69E204 4.08E204 3.38E204
165.00 3.67E203 1.60E203 1.37E203 9.26E204 5.65E204 4.08E204 3.39E204
180.00 3.65E203 1.60E203 1.36E203 9.23E204 5.65E204 4.09E204 3.41E204
total 2.66E100 1.75E100 1.61E100 1.31E100 9.92E201 8.09E201 7.23E201
rel ff — — — — — — —
nrl ff — — — — — — —

ads/dV ~barns/sr! predicted from relativisticS-matrix calculation.
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clude Rayleigh, nuclear Thomson, and Delbruck amplitudes
for all energies, elements, and scattering angles.

Since Rayleigh scattering is predominant for the present
work, it is important to understand how accurate the different
calculations are in estimating the Rayleigh amplitudes.

2.2. Form Factor Approximations

The scattering of an electromagnetic radiation of fre-
quency (v) by a free electron was first calculated by Thom-
son 8 using classical electrodynamics. The Thomson differ-

TABLE 2. Number of available experimental data points of differential cross sections for each element at different photon energies.

Z 59.54 81 84.26 88.03 122.1 136.5 145.4 244.7 279.2 316.5

13 8 4 0 2 0 0 0 0 0 0
23 3 0 0 0 0 0 0 0 0 0
28 0 4 0 0 0 0 0 0 0 0
29 7 0 1 0 0 0 8 6 4 8
30 12 0 0 0 0 0 0 0 4 0
36 11 0 0 0 0 0 0 0 0 0
40 0 0 4 0 0 0 5 0 0 0
41 2 0 0 0 0 0 0 0 0 0
42 16 0 1 0 0 0 0 0 4 7
47 1 0 1 0 0 0 0 0 0 10
48 11 0 1 0 0 0 12 6 0 9
50 12 0 5 0 0 0 5 0 18 9
54 11 0 0 0 0 0 0 0 0 0
59 1 0 1 0 0 0 0 0 0 0
62 1 0 1 0 0 0 0 0 0 0
64 4 0 1 0 0 0 0 0 0 0
66 4 0 1 0 0 0 0 0 0 0
67 1 0 1 0 0 0 0 0 0 0
68 8 0 0 0 0 0 0 0 0 0
70 7 0 1 0 0 0 0 0 0 0
72 3 0 0 0 0 0 0 0 0 0
73 15 4 5 0 0 0 5 6 4 0
74 1 0 1 0 0 0 4 0 0 10
79 8 4 9 2 0 0 0 0 0 0
82 18 4 1 2 5 14 27 6 23 10
83 0 0 0 2 0 0 0 0 0 0
90 1 0 1 0 0 0 0 0 0 0
92 1 0 1 0 0 0 8 0 9 0

Z 344.3 411.8 443.9 468.1 661.6 723.3 778.9 867.4 889.3

29 11 6 12 8 6 5 12 6 0
30 0 0 0 0 5 0 0 0 0
42 8 8 8 8 4 7 8 7 0
47 0 10 0 15 5 0 0 0 0
48 6 9 6 9 10 0 6 0 0
50 9 9 9 9 24 7 8 7 0
56 0 6 0 0 0 0 0 0 0
73 15 9 15 0 4 8 15 7 0
74 6 9 6 14 6 0 6 0 0
78 0 13 0 6 13 0 0 0 0
80 0 0 0 0 1 0 0 0 1
82 25 18 15 10 32 9 22 7 10
92 9 19 9 0 23 9 9 7 10

Z 964 1004.8 1085.8 1112.1 1120.5 1173.2 1274.5 1332.5 1408

29 12 5 9 11 0 6 9 6 12
42 8 6 8 8 0 0 7 5 8
48 6 0 4 6 0 0 5 0 6
50 8 6 8 8 0 7 8 7 8
73 15 6 13 15 0 0 13 5 15
74 6 0 6 6 0 0 0 0 6
80 0 0 0 0 1 0 0 0 0
82 23 8 21 23 10 20 14 31 25
92 9 5 9 9 10 10 8 21 9
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ential cross section for scattering of unpolarized radiation by
a classical free electron is

dsT

dV
5

1

2
r0

2~11cos2u!. ~2!

Historically, the form factor was developed as a correction
factor to the Thomson formula considering the scattering of
an extended electronic charge distribution instead of classical
point charge as assumed by Thomson. In other words, we
can interpret the atomic form factor as characterizing the

effective charge that scatters the photon. The atomic form
factor may be expressed as the integral

f ~q!54pE r~r !sin~qr !r 2dr , ~3!

wherer(r ) is the electron number distribution of the atom
assumed spherically symmetric and normalized toZ and

\q52
\v

c
sinS u

2D ~4!

FIG. 4. Comparison of experimental results with the predicted cross sections
for copper at 344.3 keV.

FIG. 5. Comparison of experimental results with the predicted cross sections
for copper at 444.0 keV.

FIG. 6. Comparison of experimental results with the predicted cross sections
for copper at 778.9 keV.

FIG. 7. Comparison of experimental results with the predicted cross sections
for copper at 964.0 keV.
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is the momentum transferred to the atom as the photon is
scattered through an angleu. Another popular unit for ex-
pressing momentum transfer is in Å21, where traditionally
the form factor is defined asf~x! instead of f~q! and x
5l21 sin(u/2). The momentum transferhq in the units of
mc can be transformed into units of Å21 by multiplying hq
by 20.607 44. The scattering cross section for the unpolar-
ized photon is obtained by multiplying the Thomson cross
section by the square of the form factor and is given by

dsT

dV
5

1

2
r0

2~11cos2u!u f ~q!u2. ~5!

The atomic form factor is usually obtained by evaluating the
above integral@Eq. ~3!#, while the charge densityr(r ) is
derived from the atomic ground state wave functions using
the following form

r~r !5 (
n51

Z

ucn~r !u2, ~6!

wherec is a single electron wave function. So far all calcu-
lations have been done in the independent particle approxi-
mation ~IPA! model where it has been assumed that all
atomic electrons move independently in a central potential
due to the nucleus and the average field of other electrons.

FIG. 8. Comparison of experimental results with the predicted cross sections
for copper at 1112.1 keV.

FIG. 9. Comparison of experimental results with the predicted cross sections
for copper at 1408.0 keV.

FIG. 10. Comparison of experimental results with the predicted cross sec-
tions for zinc at 59.54 keV.

FIG. 11. Comparison of experimental results with the predicted cross sec-
tions for krypton at 59.54 keV.

12011201ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS

J. Phys. Chem. Ref. Data, Vol. 27, No. 6, 1998



IPA works well except at very low energies and light atoms
for which electron correlation could not be neglected. If the
atomic charge distribution is derived using the nonrelativistic
ground state wave function, the form factor derived from
such a charge distribution is known as the nonrelativistic
form factor. If the relativistic wave function is used to derive
atomic charge distribution, the form factor derived using
such charge distribution is known as the relativistic form
factor.

In the form factors described above, the electron binding
energy has been neglected. Franz in 19369 suggested an elec-
tron binding correction to the form factor, and the resulting

corrected form factor is commonly known as the modified
form factor~MFF! and is represented byg~q! to differentiate
it from the ordinary form factorf~q!. The MFF g~q! for a
given electron is given by

gn~q!54pE rn~r !
sin~qr !

qr S mc2

En2V~r ! D r 2 dr ~7!

whereEn is the total energy of thenth electron (En5mc2

2en , en is the electron binding energy!, V~r! is the atomic
potential, andrn(r ) is the charge distribution associated with
the nth electron. Unlikef~q!, owing to the presence of the
term en , g~q! cannot be calculated directly from the total

FIG. 12. Comparison of experimental results with the predicted cross sec-
tions for molybdenum at 59.54 keV.

FIG. 13. Comparison of experimental results with the predicted cross sec-
tions for silver at 316.5 keV.

FIG. 14. Comparison of experimental results with the predicted cross sec-
tions for silver at 411.8 keV.

FIG. 15. Comparison of experimental results with the predicted cross sec-
tions for silver at 468.1 keV.

12021202 B. K. CHATTERJEE AND S. C. ROY

J. Phys. Chem. Ref. Data, Vol. 27, No. 6, 1998



atom charge distribution. Instead, contributions from elec-
trons of each subshell must be calculated separately and
summed. In other words, the total atom MFFg~q! should be

g~q!5(
n

gn~q!

54p(
n
E rn~r !

sin~qr !

qr S mc2

En2V~r ! D r 2 dr . ~8!

The corresponding cross section for the unpolarized photon
is given by

ds

dV
5

1

2
r0

2~11cos2u!ug~q!u2. ~9!

Tabulated values of nonrelativistic1 and relativisticf~q!s2 and
relativistic g~q!s3 are available for all elements of the peri-
odic table up toZ5100, covering a wide range of momentum
transfers.

Since the basic assumption needed to derive the form fac-
tor is that photon energy is large compared with the binding
energies of electrons that scatter~commonly referred to as
high energy approximation!, a form factor approximation is
expected to give good predictions of cross sections for pho-

FIG. 16. Comparison of experimental results with the predicted cross sec-
tions for cadmium at 59.54 keV.

FIG. 17. Comparison of experimental results with the predicted cross sec-
tions for cadmium at 145.4 keV.

FIG. 18. Comparison of experimental results with the predicted cross sec-
tions for cadmium at 661.6 keV.

FIG. 19. Comparison of experimental results with the predicted cross sec-
tions for tin at 59.54 keV.
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ton energies above theK-shell binding energy. General com-
parisons of nonrelativistic, relativistic, and modified form
factor with the experimental results have been extensively
done by Royet al.10,11 and Kaneet al.5 It has been found
that, in general, modified form factors agree better with ex-
perimental results compared to ordinary form factors. How-
ever, contrary to common notion, the nonrelativistic form
factor gives better prediction compared to the corresponding
relativistic form factor. The reason, as explained in Ref. 10,
is substantial cancellation among relativistic, retardation, and
higher multipole effects, so that the inclusion of relativistic
effects without considering other effects makes the predic-

tion worse. The modified form factor is found to be in good
agreement with experimental results for all elements up to
momentum transferx<10 Å21 except for photon energies
below or very close toK threshold.

To remedy the failure of the form factor~including the
modified form factor! at low photon energies, an anomalous
scattering factor~ASF!, defined as the deviation of the exact
forward scattering amplitude from FF or MFF, is often in-
cluded. ASF has been obtained utilizing the dispersion rela-
tion between real and imaginary parts of the forward scatter-
ing amplitude and the optical theorem relating the imaginary
part to the photon absorption cross section. Readers are re-

FIG. 20. Comparison of experimental results with the predicted cross sec-
tions for tin at 279.2 keV.

FIG. 21. Comparison of experimental results with the predicted cross sec-
tions for tin at 661.6 keV.

FIG. 22. Comparison of experimental results with the predicted cross sec-
tions for xenon at 59.54 keV.

FIG. 23. Comparison of experimental results with the predicted cross sec-
tions for tantalum at 59.54 keV.
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ferred to the publication of Kisselet al.12 for a detailed dis-
cussion on the derivation of ASF, its validity, etc. All ASF
calculations are for forward angle, and there exists no gen-
eral scheme to extend them for other angles. It has been
found that, in general, MFF with angle independent ASF,
improves the agreement with experiments for all angles at
photon energies near and belowK threshold. Comparison of
experimental results with different form factor approxima-
tions are shown in Figs. 1–3. Deviations of experimental
results from the values predicted using MFF plus angle in-

dependent ASF at large momentum transfer indicate that it is
essential to understand the variation of ASF at large angles.

2.3. S-matrix calculation

The scattering matrix~commonly called theSmatrix! is an
operator which connects the final state of a time-dependent
system with that of the initial state. For Rayleigh scattering,
the matrix elementS5^ f uSu i & represents the amplitude of a

FIG. 24. Comparison of experimental results with the predicted cross sec-
tions for tantalum at 344.3 keV.

FIG. 25. Comparison of experimental results with the predicted cross sec-
tions for tantalum at 444.0 keV.

FIG. 26. Comparison of experimental results with the predicted cross sec-
tions for tantalum at 778.9 keV.

FIG. 27. Comparison of experimental results with the predicted cross sec-
tions for tantalum at 964.0 keV.
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specific stationary stateu f & that evolved through scattering
from the initial stateu i &. Such a scattering calculation usually
starts with the atomic potential obtained in the independent
particle approximations. The calculation starts with the well
known Feynman–Dyson representation of scattering in sec-
ond order. The effect of binding in the intermediate state is
important and was explored analytically in the relativistic
theory of Brown and Woodward13. This calculation was
done in Born approximation. The realization that higher or-

der Born correction terms are important in calculating the
Rayleigh scattering amplitude led to the development of nu-
merical partial wave methods.14 Brown and co-workers15,16

applied the numerical method to the elastic scattering of
0.32, 0.64, 1.28 and 2.56mc2 (mc25511 keV! from theK
shell of mercury~Z580!. The atomic potential assumed in
these calculations was a point Coulomb potential. Later Cor-
nille and Chapdelaine17 extended the above calculation for
2.62 MeV. These calculations are very lengthy and the com-

FIG. 28. Comparison of experimental results with the predicted cross sec-
tions for tantalum at 1085.8 keV.

FIG. 29. Comparison of experimental results with the predicted cross sec-
tions for tantalum at 1112.1 keV.

FIG. 30. Comparison of experimental results with the predicted cross sec-
tions for tantalum at 1274.5 keV.

FIG. 31. Comparison of experimental results with the predicted cross sec-
tions for tantalum at 1408.0 keV.
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puters available at that time were not fast enough; hence the
calculations were limited to only theK shell of a single atom
and for five photon energies.

With the availability of faster computers in the 1970s,
such calculations were first extended by Johnson and
Cheng18 to higher shell electrons~K, L andM shell! and for
different atoms in the range 30<Z<82 and for five photon
energies in the range 145–889 keV. Later, Kisselet al.4 per-
formed systematic partial wave calculations of Rayleigh
scattering forK-, L-, M- andN-subshell electrons of lead~Z

582! and for 12 photon energies in the range 22.1 keV–
2.756 MeV, including through theP shell in situations where
a completeS-matrix calculation is important. Note that the
S-matrix calculation needs an increasing number of multi-
poles to converge for a given subshell of electrons as the
photon energy increases. This can be related to the binding
energy of the electron subshell~number of photon multipoles
increases as the ratio of photon energy to the binding energy
of a given subshell increases!. Even with modern computers
it is often found to be impractical to perform ‘‘complete’’

FIG. 32. Comparison of experimental results with the predicted cross sec-
tions for tungsten at 316.5 keV.

FIG. 33. Comparison of experimental results with the predicted cross sec-
tions for tungsten at 468.1 keV.

FIG. 34. Comparison of experimental results with the predicted cross sec-
tions for platinum at 411.8 keV.

FIG. 35. Comparison of experimental results with the predicted cross sec-
tions for platinum at 661.6 keV.
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~considering all subshell electrons, particularly for highZ
atoms and high photon energies! calculations of total atom
Rayleigh amplitudes using theS matrix. For this reason the
tabulated values of total atom elastic scattering cross sections
are only available in the literature for ten elements in the
range 13<Z<103 and seven selected photon energies 59.5,
145, 279.2, 412, 662, 889 and 1332 keV in 55 angular grids
in the range 0<u<180.5

As can be understood from the Feynman diagram of sec-
ond orderS-matrix scattering, exact calculation of Rayleigh

amplitudes must include binding effects in the initial, final,
and intermediate states. In the present method ofS-matrix
calculation, the binding effects in these states are included
exactly to all orders in the IPA potential and hence some-
times referred to as an ‘‘exact’’ calculation. One may argue
that the calculation was performed for an isolated atom, in
the lowest nonvanishing order ofS-matrix expansion, and
electron correlation was neglected and therefore the calcula-
tion is far from exact. However, it has been found that the
higher order correction and correlation effects are not very

FIG. 36. Comparison of experimental results with the predicted cross sec-
tions for lead at 59.54 keV.

FIG. 37. Comparison of experimental results with the predicted cross sec-
tions for lead at 136.5 keV.

FIG. 38. Comparison of experimental results with the predicted cross sec-
tions for lead at 145.4 keV.

FIG. 39. Comparison of experimental results with the predicted cross sec-
tions for lead at 279.2 keV.
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important in the photon energies of this article. Nonetheless,
calculated scattering amplitudes are accurate within an order
of 1% and are so far the best available. Systematic compari-
son of predicted values in generally good agreement with the
available experimental results can be shown as a typical ex-
ample in Figs. 1–3.

3. Tabulation

The importance of tabulated elastic scattering cross sec-
tions for all elements of the periodic table and for a wide

energy range is well known. It is realized that since produc-
ing such tables using complete numerical calculation of all
subshells is not practical, and one may therefore produce
such tabulations either by interpolation or parametrization
utilizing the availableS-matrix cross sections. Present tabu-
lations have been made by accurate interpolation of the pub-
lished precise elastic scattering cross sections5 of ten ele-
ments in the range 13<Z<103 and seven photon energies
in the range 59.5–1332 keV.

It has been observed that, for energies above theK edge,
the differential cross section is a smooth function of energy

FIG. 40. Comparison of experimental results with the predicted cross sec-
tions for lead at 316.5 keV.

FIG. 41. Comparison of experimental results with the predicted cross sec-
tions for lead at 344.3 keV.

FIG. 42. Comparison of experimental results with the predicted cross sec-
tions for lead at 411.8 keV.

FIG. 43. Comparison of experimental results with the predicted cross sec-
tions for lead at 444.0 keV.
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of the scattered photon~E!, atomic number of the scatterer
~Z!, and scattering angle (u). This allows us to use the spline
method to interpolate the differential cross section ds/dV
hypersurface in theu, Z, E space. The spline interpolation is
done in three steps. In the first step, a quadratic spline inter-
polation of ln~ds/dV! as a function of ln~Z! is done at 16~u,
E! points, two points inu and E above and below the re-
quired interpolation point. Here three values of ds/dV two
steps above and one step below the requiredZ are used for
interpolation. From these interpolated values of ln~ds/dV! at

16 ~u, E! points, for the givenZ, ln~ds/dV! is interpolated as
a function ofu by the cubic spline method. Here ln~ds/dV!
at four values ofu: two below and two above the required
value are used for the interpolation. This yields ln~ds/dV!,
for the givenZ andu, at four values ofE, two below and two
above the required value. In the third step a cubic-spline
interpolation is used to interpolate ln~ds/dV! as a function of
E, at the required values ofE, Z and u. This process is
repeated to interpolate ds/dV at each value ofE ~at least 5%
above theK threshold!, Z andu which has a sufficient num-

FIG. 44. Comparison of experimental results with the predicted cross sec-
tions for lead at 468.1 keV.

FIG. 45. Comparison of experimental results with the predicted cross sec-
tions for lead at 661.6 keV.

FIG. 46. Comparison of experimental results with the predicted cross sec-
tions for lead at 778.9 keV.

FIG. 47. Comparison of experimental results with the predicted cross sec-
tions for lead at 889.3 keV.
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ber of points on each side required for the interpolation. For
points near the extremities ofE, Z andu, the distribution of
points is suitably altered so that the same number of points
are available for interpolation.

In Table 1, we have presented the interpolated differential
elastic scattering cross sections for all elements in the range
13<Z<104 and for 14 photon energies~50.0, 59.54, 145.4,
316.5, 411.8, 468.1, 661.6, 778.9, 964.0, 1004.8, 1112.1,
1274.5, 1408.0 and 1500.0 keV! for which sufficient experi-
mental data are present~along with suitably chosen extreme
energies! and for 55 scattering angles~judiciously chosen

depending on the nature of variation of cross sections with
angle! in the range 0<u<180. Energies are chosen in such
a way so as to include the commonly used photon energies
~except energies at two extremities namely, 50–1500 keV! as
well as at a suitable interval so as to enable one to interpolate
cross sections for other energies. Energies shown in the table
are taken from the CRC Handbook~1985!. The cross sec-
tions presented in this table include Rayleigh, nuclear Thom-
son, and Delbruck scattering. Angle integrated elastic scat-
tering cross sections are also presented on the last line for
each energy and element. The angle integrated cross sections

FIG. 48. Comparison of experimental results with the predicted cross sec-
tions for lead at 964.0 keV.

FIG. 49. Comparison of experimental results with the predicted cross sec-
tions for lead at 1085.8 keV.

FIG. 50. Comparison of experimental results with the predicted cross sec-
tions for lead at 1112.1 keV.

FIG. 51. Comparison of experimental results with the predicted cross sec-
tions for lead at 1120.5 keV.
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derived using the nonrelativistic form factor available in Ref.
1 and using the relativistic form factor as available in Ref. 2
are also included.

The interpolated cross sections for some elements was
checked with theS-matrix values. This was done by ignoring
the ds/dV at the grid point~E, Z, u! which is being interpo-
lated. The deviation of the interpolated ds/dV from the tabu-
lated value is found to be less than 1%.

4. Comparison With Experiments

In this section the comparison of measured experimental
cross sections with the interpolated cross sections is pre-
sented graphically. It should be noted in this connection that
the comparison presented here is representative rather than
exhaustive. The first experimental studies of elastic scatter-
ing of gamma rays were reported in 1932 by Meitner and

FIG. 52. Comparison of experimental results with the predicted cross sec-
tions for lead at 1173.2 keV.

FIG. 53. Comparison of experimental results with the predicted cross sec-
tions for lead at 1274.5 keV.

FIG. 54. Comparison of experimental results with the predicted cross sec-
tions for lead at 1332.5 keV.

FIG. 55. Comparison of experimental results with the predicted cross sec-
tions for lead at 1408.0 keV.
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Hupfeld.19 Considerable experimental activities on the elas-
tic scattering of x rays and gamma rays had been noted from
the early 1950s. Ionization chambers were used at that time
to detect x rays and gamma rays, which were replaced by the
scintillators~mainly thallium drifted sodium iodide! in later
years. Scintillators having better detecting efficiencies com-
pared to ionization chambers were used as detector until the
late 1960s. Due to their superior energy resolution the solid
state detectors~namely germanium–lithium, or high purity
germanium! effectively replaced the scintillators used since
the early 1970s. In spite of poorer detection efficiency com-

pared to scintillators, solid state detectors due to their superb
energy resolution produce precise cross sections.~Use of
scintillation detectors in some energies and angles may pro-
duce comparable results.! In view of this, in comparing ex-
perimental results, we only considered the measurements
performed using the solid state detector. In order to give an
idea of the extent of experimental measurements performed
in this field in Table 2 we present the number of experimen-
tal measurements performed on each element at different en-
ergies. This will also help to identify the experimentally un-
explored region of investigation. In comparing this with our

FIG. 56. Comparison of experimental results with the predicted cross sec-
tions for uranium at 411.8 keV.

FIG. 57. Comparison of experimental results with the predicted cross sec-
tions for uranium at 661.6 keV.

FIG. 58. Comparison of experimental results with the predicted cross sec-
tions for uranium at 889.3 keV.

FIG. 59. Comparison of experimental results with the predicted cross sec-
tions for uranium at 1120.5 keV.

12131213ELASTIC SCATTERING CROSS SECTIONS OF PHOTONS

J. Phys. Chem. Ref. Data, Vol. 27, No. 6, 1998



predicted values graphically, for meaningful comparison, we
consider only those elements and energies for which at least
ten data points are available. Comparison of experimental
values with the predicted values is presented in Figs. 4–61.
Table 2, along with the figures, also indicates the region of
photon energy and elements for which further measurements
are needed. For convenience, the references of experimental
measurements are shown separately. As can be seen from the
comparison, the predicted values are, in general, in good
agreement with the measured values and hence also establish
the preciseness of the interpolation method.
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